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PREFACE 


This  report  is  a  technical  manual  describing  the  Boom 
Event  Analyzer  Recorder  (BEAR)  that  was  built  by  Systems 
Research  Laboratories  under  contract  to  the  Armstrong 
Aerospace  Medical  Research  Laboratory  at  Wright-Patterson  Air 
Force  Base,  Ohio.  This  development  was  conducted  by  the 
Biodynamic  Environment  Branch  (AAMRL/BBE)  under  Task  723134, 
"Exploratory  Noise  and  Sonic  Boom  Research" .  Partial  funding 
for  this  effort  was  received  from  the  Noise  and  Sonic  Boom 
Impact  Technology  (NSBIT)  advanced  development  program  office 
under  Project  3037. 
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1.1  System  Description 

The  Boom  Event  Analyzer  Recorder  (BEAR)  is  a  16  bit 
microprocessor  based  instrument  that  continuously  samples  the 
background  noise  then  captures  and  stores  the  digital 
waveform  of  any  loud  impulsive  noise.  The  recorder  can 
discern  a  sonic  boom  from  the  normal  background  noise  and 
capture  it  in  permanent  solid  state  random  access  memory 
(RAM)  storage  for  later  analysis. 

The  BEAR  digitizes  the  no  ••  en-'ii onment  at  8  kHz  and 
analyzes  it  dic  ing  the  downtime  bee  ween  the  sampling 
intervals  (125  microseconds)  giving  it  real  time  screening 
for  sonic  boom  events  .  The  BEAR  ex. nines  the  event  level, 
duration,  positive  pulse  time  and  i  -■'time  to  determine  if  it 
should  be  stored  as  a  boom  event .  These  four  parameters  are 
selectable  via  the  input,  key  p.ad  to  make  the  BEAR  a  very 
flexible  instrument  with  which  to  capture  a  wide  variety  of 
impulsive  events.  Along  with  setting  tne  boom  evaluation 
criteria,  the  key  pad  allows  input  of  date,  time,  test 
number,  location  and  serial  number  of  the  unit.  This 
information  is  stored  in  the  same  RAM  modules  as  data  every 
time  any  parameter  is  changed.  Tne  operator  can  also  select 
two  other  modes  from  this  key  pad:  calibration  or  data  save. 
In  the  calibratio.  mode  the  BEAR  '-imply  displays  the 
root  -mean-squa:  c'  .■•vel  of  two  seconds  of  the  input  signal  to 
the  microphone  i or  checking  against  a  standard  124  dB  sound 
pressure  level  pistonphone  calibrator.  No  data  is  saved  to 
the  RAM  modules  in  this  mode.  The  second  mode  allows  the 
operator  to  collect  one  second  of  data  with  no  screening. 

This  allows  the  operator  to  collect  and  store  background 
noise,  the  calibrator  signal  or  anything  else  that  is 
desired.  The  BEAR  unit,  upon  startup,  runs  through  an 
internal  self  test  routine  that  verifies  all  the  hardware 
components;  then,  cues  the  operator  that  it  is  "READY'  for 
date,  time  and  parameter  inputs. 

The  BEAR  has  a  frequency  response  of  0.5  Hz  to  2,500  Hz 
for  reproducing  a  sonic  boom  time-history  adequate  for 
environmental  impact  analysis  The  maximum  overpressure  the 
BEAR  can  accurately  record  is  165.3  dB  (76.9  pounds  per 
square  foot  or  3639  pascals)  with  an  80  dB  usable  dynamic 
range.  The  RAM  modules  on  a  single  unit  have  512K  of  memory 
allowing  the  BEAR  to  store  over  100  "normal"  sonic  booms 
(duration  of  .250  seconds)  or  32  "save"  events  (1  second  of 
data  stored  via  keypad  save  routine) . 

The  BEAR  is  designed  to  operate  with  a  PCB  Inc,  model  # 
106850,  piezoelectric  microphone  that  is  totally  sealed  and 
extremely  rugged  making  the  BEAR  able  to  operate  in  the 
environmental  extremes  of  temperature  typical  of  USAF 
supersonic  areas(0  -  65  degrees  C.).  This  microphone  is  used 
with  the  BEAR  systems  in  an  inverted  position  (see  figure  1) . 
This  essentially  collects  the  pressure  waveform  being 
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BOOM  EVENT  ANALYZER  RECORDER  (BEAR) 


Figure  1.  BEAR  Data  Collection  and  Transfer 


reflected  from  the  steel  base  plate.  This  proceedure 
produces  virtually  identical  results  over  this  frequency 
range  with  that  measured  by  a  flush  mounted  microphone  and  is 
much  easier  to  set  up.  The  low  profile  also  helps  in 
reducing  the  wind  noise  (a  major  contributor  of  low  frequency 
noise)  to  the  microphone  system.  The  BEAR  system  and 
microphone  setup  were  validated  in  a  test  conducted  at 
Edwards  AFB,  CA  in  Sep  1986.  This  validation  is  described  in 
the  report  ''AAMRL-TR-88-039 ,  AIR  FORCE  BOOM  EVENT  ANALYZER 
RECORDER  (BEAR) :  Comparison  with  NASA  Boom  Measurement 
System,  R.Lee,  July  1988”. 

1.2  Companion  Hardware/Software 

Once  data  has  been  collected  by  the  BEAR  unit  the  data 
is  stored  on  its  RAM  modules.  The  RAM  modules  can  then  be 
interfaced  with  a  Data  Retrieval  Unit  (DRU)  to  transfer  the 
information  to  a  Zenith  Z-100  microcomputer  (figure  1) .  The 
microcomputer  displays  each  recorded  event,  time  of 
occurrence  and  summary  information  for  all  the  data  stored. 
Along  with  the  DRU  AMRL/BBE  also  developed  several  hardware 
items  and  software  programs  for  use  with  the  BEAR  systems. 
These  items  include  a  security  case,  windscreen,  sunscreen, 
battery  charger  (for  proper  battery  charging)  and  multiple 
boom  processing  programs.  Complete  descriptions  of  these  are 
detailed  in  the  following  appendices: 

Appendix  A.  Data  Retrieval  Unit  (DRU) 

Appendix  B.  BEAR  Software  Programs  (BEARWARE) 
Appendix  C.  BEAR  additional  Hardware 
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THEORY  OF  OPERATION 


2  . 

2.1  Start-up  Routine 

The  BEAR  is  designed  such  that  after  turning  the  unit  on 
it  will  do  an  internal  self  analysis  and  come  up  ready  to 
capture  sonic  boom  data.  This  internal  analysis  checks  the 
BEAR  EPROM,  all  internal  hardware  operation,  and  the  RAM 
modules.  If  the  RAM  modules  contain  valid  data  no  other 
check  is  made  to  the  modules.  If  the  modules  are  empty  the 
BEAR  will  write  valid  data  to  each  address  of  the  modules, 
read  and  compare  each  location,  write  zero's  to  all  address 
and  verify  that  the  zeros  were  written.  The  BEAR  will  then 
initialize  the  RAM  modules  writing  the  setup  parameters  to 
the  first  address  space.  The  BEAR  will  now  display  a  "READY" 
message  and  is  ready  to  collect  sonic  boom  data.  The  BEAR 
default  parameters  are  set  for  normal  unattended  use  for  the 
majority  of  USAF  supersonic  operations.  For  this  use  the 
operator  need  only  place  the  unit  at  the  monitoring  location, 
turn  it  on,  set  the  "A"  parameters  for  current  date  and  time 
and  set  the  "B"  parameters  for  specific  test  number  and  site 
number  for  later  identification  (see  section  2.3  Key  Pad 
Operation  for  a  complete  description  of  these  functions) . 

This  default  mode  will  capture  any  sonic  boom  greater  than 
0.1  PSF  (107  dB) .  If  the  boom  is  larger  than  76.9  PSF,  the 
BEAR  will  capture  the  event  but  the  top  of  the  N  wave  will  be 
clipped.  The  BEAR  will  operate  unattended  for  1  day  on  the 
internal  rechargeable  small  batteries  and  for  8  days  on  the  3 
external  rechargeable  batteries.  The  batteries  operating  the 
removable  RAM  modules  are  good  for  approximately  7  years. 

2.2  Boom  Capture  Operation 

A  normal  sonic  boom  propagating  under  quiescent 
atmospheric  conditions  will  produce  a  typical  N-shaped 
pressure  signature  as  showen  in  Figure  2.  A  clean  N-wave 
like  this  will  have  a  typical  rise  time  of  . 5  to  5 
milliseconds  to  reach  the  peak  overpressure.  Its  positive 
pulse  time  will  be  about  1/2  of  the  total  boom  duration 
(typically  longer  than  50  milliseconds) .  As  a  clean  boom 
propagates  through  atypical  or  non  quiescent  atmospheric 
weather  conditions  the  peak  of  the  N-wave  will  become  ragged 
as  in  Figure  3.  This  can  effectively  cause  the  risetime  (i.e. 
time  to  rise  to  the  signatures  peak)  to  be  dramatically 
increased  to  the  range  of  5  to  30  milliseconds  and  cause  a 
slight  shortening  of  the  positive  pulse  time.  If  the 
aircraft  is  accelerating,  decelerating,  climbing,  diving  or 
turning,  the  boom  signature  can  become  focussed  causing  an 
increase  in  the  peaks  to  be  superimposed  on  the  N-wave  as  per 
Figure  4.  In  extreme  cases  this  focusing  effect  can  cause 
the  N-wave  to  be  distorted  to  a  typical  U-wave.  This  will 
cause  a  dramatic  shortening  of  the  positive  pulse  time.  As  a 
boom  approaches  the  lateral  cutoff  point  (the  point  on  the 
ground  where  the  atmospheric  conditions  have  bent  the  boom 
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Figure  2.  Clean  N-Wave 
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Figure  3.  Ragged  N-Wave 
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ray  path  upward) ,  it  is  refracted  up  and  away  from  the  ground 
causing  the  boom  to  degenerate  into  non-impulsive  subsonic 
noise.  Figure  5  is  a  boom  signature  very  close  to  the  lateral 
cutoff  point. 

To  accomodate  this  wide  variety  in  sonic  boom  signatures 
the  BEAR  discerns  boom  events  from  other  noisy  events  with  an 
internal  screening  methodology  as  shown  in  Figure  6.  The 
BEAR  continuously  monitors  the  noise  environment,  digitizing 
and  examining  the  noise  signature  every  125  microseconds. 

When  the  noise  level  rises  above  the  Trigger  2  Level  the  BEAR 
considers  the  signal  a  possible  boom  event  and  starts  to 
write  the  digitized  values  to  the  RAM  modules  and  starts  the 
event  timer.  As  the  possible  boom  event  is  being  stored,  the 
BEAR  flags  the  first  local  peak,  the  absolute  peak,  the 
absolute  negative  peak  and  the  last  downward  threshold  (point 
where  signature  goes  below  Trigger  2)  crossing.  Upon 
reaching  a  downward  threshold  crossing,  the  BEAR  starts  the 
cycle  timer.  Whenever  the  signal  raises  back  above  the 
threshold  the  cycle  timer  is  stopped  and  reset  again  on  the 
next  down  crossing.  When  either  timer  times  out  (reaches  the 
end  of  its  preset  time  value) ,  the  possible  boom  event  is 
examined  for  the  following  three  conditions: 

1.  To  have  a  valid  Peak  the  peak  level  must  be  above 
the  Trigger  3  level. 

2.  To  have  a  valid  Positive  Pulse  the  time  from  the 
peak  to  the  peak  time  plus  the  positive  pulse  time  must  have 
all  the  data  points  greater  than  the  Trigger  2  level  and  the 
time  from  the  negative  peak  to  the  negative  peak  time  minus 
one  third  the  positive  pulse  time  must  have  the  absolute 
value  of  all  the  data  points  greater  than  the  Trigger  2 
level . 

3 .  The  rise  time  to  the  absolute  peak  must  be  steeper 
than  the  input  rise  time  values  or  the  rise  time  to  the  first 
local  peak  must  be  steeper  than  one  third  of  the  input  rise 
time  value.  Specifically,  the  rise  time  from  the  absolute 
peak  is  calculated  by  comparing  the  data  value  at  the  time  of 
(the  absolute  peak  time  minus  the  input  risetime  time  value) 
to  the  peak  value.  This  data  value  must  be  less  than  the 
peak  value  minus  the  input  rise  time  dB  value.  For  the  first 
local  peak,  the  value  to  be  compared  is  found  at  (the  time  of 
the  first  local  peak  time  minus  one  third  of  the  input 
risetime  time  value) .  If  either  of  these  risetimes  pass  the 
test,  then  the  possible  boom  event  is  considered  to  have  a 
valid  risetime. 

If  the  event  passes  all  three  of  these  tests,  it  is 
considered  a  valid  boom;  the  "Yes"  counter  is  incriminated  by 
one  and  the  date,  time  and  parameter  sets  are  stored  with  the 
event.  If  the  event  fails  any  of  the  three  tests,  it  is  not 
considered  a  valid  boom;  the  "No"  counter  is  incriminated  by 
one  and  the  data  are  allowed  to  be  overwritten  by  any  new 
incoming  data. 
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Figure  6.  Boom  Evaluation  Criteria 


2.3  Key  Pad  Operation 

The  Key  Pad  allows  for  the  user  to  perform  various 
functions  on  the  BEAR.  The  user  can  set  and  read  date,  time, 
site  number,  test  number,  timers,  trigger  levels,  and 
positive  pulse  time,  read  the  system  calibrator  and  capture 
background  sample  data.  These  functions  are  accomplished  as 
follows: 

READ  TIME 

PUSH  AND  THEN 

PUSH  "A"  AND  DISPLAY  SHOWS: 


YYMMDD.HH.mm.SS 

WHERE  YY  IS  THE  YEAR  ?  00-99 

MM  IS  THE  MONTH  ;  00-12 

DD  IS  THE  DAY  ?  00-31 

HH  IS  THE  HOUR  ?  00-23 

mm  IS  THE  MINUTES  ?  00-59 

SS  IS  THE  SECONDS  ?  00-59 


THEN  PUSH  (TURNS  OFF  DISPLAY) 

SET  TIME 

PUSH  "*"  AND  THEN 

PUSH  "A"  AND  THEN  (DISPLAY  CURRENT  REAL  TIME) 

PUSH  "ENT"  (CLEARS  CURRENT  DISPLAY  FOR  ENTRY) 

THEN  ENTER  REAL  TIME  IN  THE  FOLLOWING  ORDER: 

PUSH  DIGIT  FOR  HIGH  YEAR  DIGIT?  0-9 
PUSH  DIGIT  FOR  LOW  YEAR  DIGIT?  0-9 
PUSH  DIGIT  FOR  HIGH  MONTH  DIGIT?  0-1 
PUSH  DIGIT  FOR  LOW  MONTH  DIGIT?  0-9 
PUSH  DIGIT  FOR  HIGH  DAY  DIGIT?  0-3 
PUSH  DIGIT  FOR  LOW  DAY  DIGIT?  0-9 
PUSH  (DECIMAL  POINT) 

PUSH  DIGIT  FOR  HIGH  HOURS  DIGIT?  0-2  (24  Hour  clock) 

PUSH  DIGIT  FOR  LOW  HOURS  DIGIT?  0-9 
PUSH  (DECIMAL  POINT) 

PUSH  DIGIT  FOR  HIGH  MINUTES  DIGIT?  0-5 
PUSH  DIGIT  FOR  LOW  MINUTES  DIGIT?  0-9 
PUSH  (DECIMAL  POINT) 

PUSH  DIGIT  FOR  HIGH  SECONDS?  0-5 
PUSH  DIGIT  FOR  LOW  SECONDS?  0-9 

THEN  PUSH  "ENT"  IF  DISPLAY  INDICATES  DESIRED  REAL  TIME 
ENTRY 

THEN  PUSH  "*"  (TURNS  OFF  DISPLAY) 

NOTE:  IF  AN  ERROR  IS  MADE  ANY  TIME  BEFORE  THE  LAST  "ENT", 
ENTRY , 

PUSH  "CLR, "  PUSH  "A,"  PUSH  "ENT,"  AND  REENTER  DIGITS. 
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READ  STATUS/TIMER 


PUSH  "*"  AND  THEN 

PUSH  "B"  AND  DISPLAY  SHOWS: 

TT.SS.T1.T2.SNUM 

WHERE 

TT  IS  THE  TEST  NUMBER 
SS  IS  THE  SITE  NUMBER 
T1  IS  THE  EVENT  TIMER  (TIMER  #1) 
T2  IS  THE  CYCLE  TIMER  (TIMER  #2) 
SNUM  IS  THE  BEAR  SERIAL  NUMBER 
THEN  PUSH  (TURNS  OFF  DISPLAY) 


00-99 

00-99 

00-99  SECONDS 
0.0-9. 9  SECONDS 
00-3999 


SET  STATUS/TIMER 


0-9 


0-9 


PUSH  AND  THEN 

PUSH  "B"  AND  THEN  (DISPLAY  CURRENT  STAT/TIMER  INFO) 
PUSH  "ENT"  (CLEARS  CURRENT  DISPLAY  FOR  ENTRY) 

PUSH  DIGIT  FOR  HIGH  TEST  NUMBER  DIGIT  ;  0-9 

PUSH  DIGIT  FOR  LOW  TEST  NUMBER  DIGIT  ,*  0-9 

PUSH  "."  (DECIMAL  POINT) 

PUSH  DIGIT  FOR  HIGH  SITE  NUMBER  DIGIT  ?  0-9 

PUSH  DIGIT  FOR  LOW  SITE  NUMBER  DIGIT  ;  0-9 

PUSH  "."  (DECIMAL  POINT) 

PUSH  DIGIT  FOR  TIMER  #1  HIGH  DIGIT  (TENS  OF  SECONDS) ; 


PUSH  DIGIT  FOR  TIMER  #1  LOW  DIGIT 
PUSH  "."  (DECIMAL  POINT) 

PUSH  DIGIT  FOR  TIMER  #2  HIGH  DIGIT 
PUSH  DIGIT  FOR  TIMER  #2  LOW  DIGIT 


(SECONDS) ;  0-9 


(SECONDS) ;  0-9 
(TENTHS  OF  SECONDS) ; 


PUSH  "."  (DECIMAL  POINT) 

PUSH  DIGIT  1  OF  SERIAL  NUMBER 
PUSH  DIGIT  2  OF  SERIAL  NUMBER 
PUSH  DIGIT  3  OF  SERIAL  NUMBER 
PUSH  DIGIT  4  OF  SERIAL  NUMBER 

PUSH  "ENT"  IF  DISPLAY  INDICATES  DESIRED  STAT/TIMER  DATA. 
PUSH  "*"  (TURNS  OFF  DISPLAY) 


NOTE:  IF  AN  ERROR  IS  MADE  ANY  TIME  BEFORE  THE  LAST  "ENT" 

ENTRY, 

PUSH  "CLR, "  PUSH  "B,"  PUSH  "ENT,"  AND  REENTER  DIGITS. 
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CALIBRATION  MODE 


PUSH  "C" 

SELECT  ”1"  OR  "2" 

IF  "l”  IS  SELECTED  THE  SYSTEM  WILL  THEN  CONTINUOUSLY 
READ  THE  INPUT  DATA,  CONVERT  IT  TO  ITS  CORRESPONDING  dB 
VALUE,  AND  DISPLAY  IT.  THIS  WILL  CONTINUE  UNTIL  THE 
DISPLAY  IS  TURNED  OFF. 

IF  "2"  IS  SELECTED  THE  SYSTEM  WILL  THEN  CONTINUOUSLY 
READ  THE  INPUT  DATA  AND  DISPLAY  THE  HEX  VALUE  OF  THE 
OUTPUT  OF  THE  A/D  CONVERTER.  THIS  VALUE  IS  UPDATED  TO 
THE  DISPLAY  EVERY  1/2  SECOND. 

PUSH  TO  TURN  OFF  THE  DISPLAY. 


NOTE:  THIS  CALIBRATION  MODE  ONLY  DISPLAYS  ACCURATE  RMS 

VALUES  FOR  AN  INPUT  RANGE  OF  115  dB  TO  135  dB  S PL 
DUE  TO  ROUND  OFF  AND  OVERFLOW  IN  THE  68000 
MICROPROCESSOR. 
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READ  BOOM  PARAMETER  VALDES 


PUSH  "*"  AND  THEN 

PUSH  "D"  AND  DISPLAY  SHOWS: 

TR3.TR2.PP.RV.RT 

WHERE  TR3  IS  THE  3  DIGIT  TRIGGER  #3  VALUE  ;  000-199 
(MINIMUM  PEAK  IN  dB) 

TR2  IS  THE  3  DIGIT  TRIGGER  #2  VALUE  ;  000-199 
(THRESHOLD  IN  dB) 

PP  IS  THE  2  DIGIT  POSITIVE  PULSE  VALUE  ;  00-99 
(IN  MILLISECONDS) 

RV  IS  THE  2  DIGIT  RISETIME  VALUE  ;  00-99 
(IN  dB) 

RT  IS  THE  2  DIGIT  RISETIME  ;  00-99 

(COUNTED  BACKWARDS  FROM  THE  PEAK  IN 
MILLISECONDS) 

THEN  PUSH  (TURNS  OFF  DISPLAY) 

SET  BOOM  PARAMETER  VALUES 


PUSH  AND  THEN 

PUSH  "D"  AND  THEN  (DISPLAY  CURRENT  VALUES) 

PUSH  "ENT"  (CLEARS  CURRENT  DISPLAY  FOR  ENTRY) 

PUSH  DIGIT  FOR  HIGHEST  DIGIT  OF  TRIGGER  #3?  0-1 

PUSH  DIGIT  FOR  MIDDLE  DIGIT  OF  TRIGGER  #3;  0-9 

PUSH  DIGIT  FOR  LOWEST  DIGIT  OF  TRIGGER  #3;  0-9 

PUSH  (DECIMAL  POINT) 

PUSH  DIGIT  FOR  HIGHEST  DIGIT  OF  TRIGGER  #2;  0-1 

PUSH  DIGIT  FOR  MIDDLE  DIGIT  OF  TRIGGER  #2;  0-9 

PUSH  DIGIT  FOR  LOWEST  DIGIT  OF  TRIGGER  #2;  0-9 

PUSH  "."  (DECIMAL  POINT) 

PUSH  DIGIT  FOR  HIGH  DIGIT  OF  POSITIVE  PULSE  VALUE 

(TENS  OF  MILLISECONDS);  0-9 
PUSH  DIGIT  FOR  LOW  DIGIT  OF  POSITIVE  PULSE  VALUE 

(MILLISECONDS) ;  0-9 

PUSH  (DECIMAL  POINT) 

PUSH  DIGIT  FOR  HIGH  DIGIT  OF  RISETIME  dB  VALUE;  0-9 

PUSH  DIGIT  FOR  LOW  DIGIT  OF  RISETIME  dB  VALUE;  0-9 

PUSH  (DECIMAL  POINT) 

PUSH  DIGIT  FOR  HIGH  DIGIT  OF  RISETIME 

(TENS  OF  MILLISECONDS) ;  0-9 


PUSH  DIGIT  FOR  LOW  DIGIT  OF  RISETIME  (MILLISECONDS) ;  0-9 
THEN  PUSH  "ENT"  IF  DISPLAY  INDICATES  DESIRED  SOFTWARE 
ANALYSIS  PARAMETER  VALUES 
THEN  PUSH  (TURNS  OFF  DISPLAY) 

NOTE:  IF  AN  ERROR  IS  MADE  ANY  TIME  BEFORE  THE  LAST  "ENT" 

ENTRY, 

PUSH  "CLR, "  PUSH  "D,"  PUSH  "ENT,"  AND  REENTER  DIGITS. 
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READ  MEMORY  REMAINING 

PUSH  AND  THEN 

PUSH  "E"  THE  SYSTEM  WILL  DISPLAY  THE  AMOUNT  OF  DATA 

STORAGE  MEMORY  REMAINING  ON  THE  CURRENT  MODULE 
PAIR. 


SAVE  DATA  MODE 

PUSH  AND  THEN 

PUSH  "F"  THE  SYSTEM  WILL  SAVE  THE  NEXT  7661  DATA  POINTS 
FROM  THE  TIME  OF  PRESSING  THE  "F"  KEY.  THESE 
DATA  ARE  SAVED  JUST  LIKE  A  NORMAL  BOOM  EVENT 
BY  STAMPING  THE  DATE,  TIME,  SITE  NUMBER,  TEST 
NUMBER  AND  ALL  THE  PARAMETER  SETS  AT  THE  END 
OF  THE  SAVED  DATA  FILE.  WHEN  THE  SYSTEM  IS 
FINISHED  SAVING  DATA  IT  AUTOMATICALLY  RETURNS 
TO  THE  NORMAL  DATA  ACQUISITION  MODE  DISPLAYING 
THE  "XXX  YES/NO  XXX"  COUNTER. 
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2.4 


Parameter  Ranges  and  Default  Settings 

ALLOWABLE  PARAMETER  SETTINGS 

The  following  are  the  allowable  ranges  for  input  to  the 
BEAR.  Parameters  set  outside  these  ranges  will  cause  the 
BEAR  to  not  accept  the  input  for  that  line  of  information. 
The  correct  information  must  then  be  reentered. 


KEY 

READ 

SET 

RANGE  ALLOWED 

B 

X 

X 

TIMER  #1 

00-99 

B 

X 

X 

TIMER  #2 

00-99 

B 

X 

X 

TEST  NUMBER 

00-99 

B 

X 

X 

TEST  SITE  NUMBER 

00-99 

B 

X 

X 

BEAR  SERIAL  NUMBER 

00-3999 

D 

X 

X 

POSITIVE  PULSE  VALUE 

00-99 

D 

X 

X 

TRIGGER  #2 

000-199 

D 

X 

X 

TRIGGER  #3 

000-199 

D 

X 

X 

RISETIME  dB 

00-99 

D 

X 

X 

RISETIME  TIME 

00-99 

DEFAULT  PARAMETER  SETTINGS 

The  date  and  time  must  always  be  set  using  the  A  key 
function  on  power  up  of  the  BEAR.  The  boom  capture 
parameters  will  be  set  upon  successful  power  up  to  the 
following  defaults  that  will  allow  capture  of  most  normal 
sonic  booms. 


POSITIVE  PULSE  VALUE 

.10 

SECONDS 

TRIGGER  #2 

100 

dB 

TRIGGER  #3 

107 

dB 

TIMER  #1 

2 

SECONDS 

TIMER  #2 

.2 

SECONDS 

RISETIME  dB 

6 

dB 

RISETIME  TIME 

.35 

SECONDS 

TEST  NUMBER 

00 

SITE  NUMBER 

00 

SERIAL  NUMBER 

0000 
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BEAR  SOFTWARE  DESCRIPTION 


3.1  Overview 

The  Boom  Event  Analyzer  Recorder  (BEAR)  is  a  software 
controlled  instrument  that  digitizes  acoustic  signals  and 
analyzes  them  using  programmable  parameters  to  determine  if 
the  signal  was  a  sonic  boom.  The  data  of  an  event  are 
retained  in  the  removable  battery  RAM  modules  that  can  be 
later  processed  for  further  analyses.  The  software  was 
written  in  68000  assembler  language  and  is  detailed  in  the 
Software  block  diagram  (Figure  7.).  The  devices  that  are 
being  controlled  are: 

o  16  bit  A/D  being  sampled  at  8  Khz. 
o  Keypad  for  parameter  entry. 

o  Alphanumeric  display  for  parameter  display  and 
error  messages. 

o  Real-time  clock  for  time  and  date  information, 
o  Two  programmable  timers  for  defining  event  windows. 

3 . 2  Startup 

As  described  in  the  software  block  diagram,  the  system 
first  performs  diagnostics  when  the  power  is  applied.  Checks 
are  made  on  the  EPROMs,  static  RAM,  and  battery  RAM  modules. 
An  error  message  is  displayed  if  the  test  fails.  The  next 
function  performed  the  initialization  of  the  display, 
timers,  and  the  real-time  clock.  The  timers  and  real-time 
clock  are  initialized  with  the  default  parameters.  The 
initial  parameter  list  is  also  stored  in  the  battery  RAM. 
Finally,  the  interrupts  are  enabled  and  the  software  goes 
into  a  wait  loop  for  either  an  A/D  interrupt,  keypad 
interrupt,  or  a  timer  interrupt.  When  a  A/D  interrupt  is 
detected,  the  digitized  data  are  read  and  compared  to  the 
threshold  value.  If  below  the  threshold,  the  data  are 
processed  by  the  running  average  table  routine  which  averages 
the  background  noise  over  a  2  second  period.  If  the  data  are 
above  the  threshold,  a  new  event  is  triggered  and  data 
recording  begins.  At  the  beginning  of  the  event,  timers  1 
and  2  are  activated  to  determine  the  end  of  the  event. 

When  a  keypad  interrupt  is  detected,  "KEYPAD"  reads  and 
parses  the  key  entered.  The  first  key  that  must  be  entered 
is  the  display  on/off  key  (*) .  While  the  display  is  on,  the 
A/D  interrupt  routine  (DAC)  does  not  process  A/D  data.  The 
next  key  that  must  be  entered  is  a  function  key.  The 
allowable  functions  are: 

o  Set  Real-Time  Clock 

o  Set  Status  and  Timers 

o  Enter  Calibration  Mode 

o  Set  Boom  Identification  Parameters 

o  Read  Memory  Remaining 

o  Enter  Data  Capture  Mode 
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BEAR  SOFTWARE  BLOCK  DIAGRAM 


POWER  -  UP 
DIAGNOSTICS 


DEVICE  INITIALIZATION 


WAIT  LOOP 


Figure  7.  BEAR  Software  Block  Diagram 
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Once  the  function  key  is  entered,  the  current  values  for 
that  function  are  displayed.  If  new  parameter  values  are  to 
be  entered,  the  "ENT"  key  must  be  pressed  followed  by  the 
values.  All  parameter  changes  are  recorded  in  battery  RAM  for 
analysis  purposes.  If  parameter  changes  are  not  required, 
the  on/off  key  (*)  may  be  pressed;  the  display  is  turned  off; 
and  the  event  data  continues  to  be  processed.  If  any  invalid 
keypad  entry  is  detected,  "KEYPAD"  will  display  an  error 
message . 

When  a  timer  interrupt  is  detected,  it  indicates  the  end 
of  an  event.  The  event  is  analyzed  to  determine  if  it  was  a 
valid  sonic  boom  or  not.  Either  timer  1  or  2  will  cause  the 
interrupt  to  occur;  if  timer  1  was  the  cause,  the  event  will 
be  checked  to  determine  if  the  peak  was  within  100  ms  of  the 
end.  If  it  was  timer  1  will  be  extended  by  100  ms.  If  not 
the  event  will  be  evaluated  to  determine  if  it  is  a  sonic 
boom.  The  other  tests  performed  in  validating  the  data  are: 
the  peak  signal  must  be  high  enough,  and  the  slope  of  the 
peak  must  be  fast  enough.  If  the  event  is  determined  tr  be  a 
valid  sonic  boom,  the  data  are  retained  and  the  current  time 
and  date  along  with  the  running  average  value  are  recorded  at 
the  end  of  the  data  file.  The  "YES"  event  message  counter  is 
also  incriminated.  If  the  event  was  invalid,  the  data  file 
pointer  is  reset  to  the  beginning  of  the  file,  and  the  next 
event  will  record  over  the  data.  The  "NO"  event  message 
counter  is  also  incriminated.  Events  will  continue  to  be 
recorded  until  the  battery  RAM  is  filled  at  which  time  the 
"BAT  RAM  FULL"  message  is  displayed  and  event  processing  is 
halted.  If  any  errors  are  detected  by  the  system  during 
power-up  diagnostics  or  parameter  entry,  appropriate  error 
messages  are  displayed.  All  error  recovery  procedures  are 
explained  in  section  3.6. 

3.3  System  Initialization 

The  BEAR  software  program  has  two  methods  of 
initializing  the  system.  If  the  system  was  powered  on  with 
new  battery  RAM  modules  installed,  the  EPROMs  are  checked, 
the  battery  RAMs  are  checked  and  zeroed,  the  status  RAM  is 
checked,  and  the  I/O  devices  are  initialized.  If  the  BEAR 
system  is  powered  on  with  valid  data  existing  in  the  battery 
8AM  modules;  the  battery  RAM  diagnostic  is  bypassed  and  the 
system  is  initialized  with  the  parameter  values  that  existed 
when  the  BEAR  was  powered  off.  Data  storage  then  begins  after 
the  barker  code  (this  is  a  hexidecimal  code  of  90  EB  90  EB  90 
EB  used  to  separate  data  entries)  of  the  last  valid  data 
block  in  the  battery  RAM  (see  Section  3.5  for  examples  of  how 
the  data  is  stored) . 

The  first  device  that  is  checked  is  the  EPROM.  The 
program  sums  each  location  in  EPROM  and  compares  the 
check-sum  result  with  the  predetermined  value.  Next,  (only 
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if  the  RAM  modules  are  without  valid  data)  each  byte  of 
static  RAM  is  written  with  the  values  AAH,  55H,  and  zero  to 
verify  its  integrity.  Finally,  each  byte  of  battery  RAM  is 
written  with  the  values  AAH,  55H,  and  zero.  During  the 
battery  RAM  test,  two  things  are  achieved:  integrity  check  of 
the  RAM  and  zeroing  of  the  RAM.  If  any  errors  occur  during 
the  diagnostic,  an  error  message  is  displayed.  Once  the 
diagnostics  are  passed,  the  program  transfers  the  system 
constants  from  either  the  EPROM  or  battery  RAM  (depending  on 
the  type  of  initialization  with  or  without  valid  boom  data 
already  on  the  RAMs)  to  static  RAM  for  use  by  the  other 
routines  in  the  system. 

The  next  device  to  be  initialized  is  the  Peripheral 
Interface  Adaptor  (PIA)  chip.  This  allows  I/O  transfer 
between  the  CPU  and  the  display,  keyboard,  real-time  clock, 
and  the  timers.  This  also  determines  the  circumstances  for 
generating  an  interrupt.  Once  the  PIA  is  initialized,  the 
real-time  clock,  timers,  and  display  are  initialized. 

Finally,  the  interrupts  are  enabled  and  the  system  waits  for 
any  interrupt  to  occur.  The  possible  interrupts  and  their 
vectors  are: 

o  Vector  2,  DAC,  A/D  Interrupt 
o  Vector  5,  KEYPD,  Key  pad  Interrupt 
o  Vector  6,  TIMER,  Timer  Interrupt 
See  Figures  8-10  for  System  Initialization  Flow  Chart. 
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System  Initialization 


1 


Turn  off 
BBRAM  modules 


Initialize  display  & 
display  error  message 


2 


Initialize  Real  Time  Clock 
with  values  from  BBRAM 
vln  SYSTEM  RAM 


Set  current  data  pointer  (F3) 
at  end  of  last  event  In  BBRAM 


Initialize  Parallel  Interface  Adapter 
(I/O  point  1 


Diagnostics  errors  ? 


No 


rifM 


Are  BBRAM  parameters  valid  ? 

* 

No 


1 


I 


Initialize  Real  Time  Clock 
with  default  values 

Tranfer  default  parameters  from 
EPROM  to  BBRAM.  Current  data 
pointer  1F3)  positioned  after  header. 

Set  Boom  count  display  message  to 
000  Yes  /  No  000 


-♦v*- 


I 


I 


I 


I 


I 


T 


Initialize  Timers  1  &  2 


Initialize  Trigger  lllgh  and  Trigger  tow 


Initialize  display  &  move  parameters 
from  System  RAM  to  BBRAM 

Set  last  event  &  current  event  Indicator 
locations  to  current  data  pointer  (F3> 

Clear  :  Newest  Data  .  Last  Data.  Current  Peak. 
Average  &  sum  data  registers. 


Set  RAT  for  2  sec  average 

Clear :  Callbcrtlon  Flags  &  Calibration  Peak 
value  set  calibration  to  average  4000 
samples  (.5  sec ) 


Figure  9.  BEAR  System  Initialization  Flow  Chart  (continued) 
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System  Initialization 


Figure  10.  BEAR  System  Initialization  Flow  Chart  (continued) 
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3 . 4  Run  Routines 


A/D  INTERRUPT  ROUTINE  (DAC) 

The  data  acquisition  (DAC)  routine  reads  the  A/D  data  on 
an  interrupt.  These  interrupts  occur  every  125  microseconds 
so  this  routine  must  process  the  data  quickly.  The  purpose 
of  DAC  is  to  determine  if  an  event  is  occurring.  If  DAC 
determines  an  event  is  not  occurring,  the  data  are  processed 
by  running  average  table  (RAT)  which  maintains  a  running 
average.  If  an  event  is  occurring,  DAC  compares  the  data 
with  the  predetermined  parameters,  (TRIGGER  2,  or  TRIGGER  3) 
to  know  when  to  activate  the  timers.  DAC  also  keeps  track  of 
the  peak  values,  positive  and  negative,  during  the  event. 

This  is  performed  by  the  timer  interrupt  routine  (TIMER) .  All 
data  read  during  an  event  are  stored  in  battery  RAM  in  count 
format. 

See  Figures  11-13  for  A/D  Interrupt  Flow  Chart. 
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(DAC) 

A/D  Interrupt  Service  Routine 


Figure  11. 


A/D  Interrupt 


Routine  Flow  Chart 
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(DAC) 
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RUNNING  AVERAGE  TABLE  (RAT) 

During  the  power-up  diagnostics,  the  battery  RAM  modules 
are  checked  and  each  location  is  set  to  zero.  Since  there 
can  be  a  variable  number  of  modules  implemented,  the  end  of 
RAM  is  determined  and  that  address  is  saved  in  ENDRAT.  The 
beginning  of  the  average  table  is  calculated  by  using  the 
address  ENDRAT-16, 384 .  This  sets  the  Running  Average  Table 
for  2  seconds.  The  address  of  the  beginning  of  the  table  is 
maintained  in  register  A5  and  the  latest  table  pointer  in  A6. 
The  running  average  is  maintained  in  register  D3  with  the 
moving  sum  in  D4 .  The  average  is  stored  with  each  valid  boom 
event  to  determine  any  prior  offset  or  microphone  drift. 

See  Figure  14  for  Running  Average  Table  Flow  Chart. 


28 


RAT 

RUNNING  AVERAGE  TABLE 


Reset  Pointer 
To  Beginning  of 
Table 


Figure  14.  Running  Average  Table  Flow  Chart 
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TIMER  INTERRUPT  ROUTINE  (TIMER) 

The  TIMER  routine  services  the  timer  interrupt  which  is 
used  to  trigger  an  end  of  an  event.  There  are  two  timers 
which  can  generate  an  interrupt:  Timer  1  which  is  started  at 
the  beginning  of  an  event  and  Timer  2  which  is  started  at  a 
down  crossing  point  (see  Figure  6) .  Once  the  interrupt 
occurs,  TIMER  analyzes  the  data  to  determine  if  the  event  was 
a  sonic  boom.  There  are  several  parameters  that  are  checked 
to  validate  the  event.  They  are: 

o  Sufficient  Peak  Value 

o  Data  Maintained  a  Positive  an  Negative  Pulse 
times  after  the  Peaks. 

o  Peak  Slope  Was  Fast  Enough 

If  the  event  was  valid,  the  time,  date,  and  average  is 
stored  after  the  data  followed  by  three  barker  codes.  If  the 
event  was  invalid,  TIMER  resets  the  data  pointers  to  the 
beginning  of  the  event  and  the  next  event  is  recorded  over 
the  top  of  the  invalid  event.  Finally,  the  event  counter  is 
incriminated  and  the  updated  "YES/NO"  message  is  displayed. 
Before  exiting  the  timer  routine,  the  system  parameters  and 
data  pointer  are  saved  in  battery  RAM. 

See  Figure  15  for  Timer  Interrupt  Flow  Chart. 

See  Figures  16-21  for  Event  Evaluation  Flow  Charts. 
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liMER  INTERRUPT 
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Figure  17. 


Event  Evaluation  Flow  Chart  (continued) 
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Is  sample  <  trigger  3  ? 


Is  pointer  <9  peak-ln 
@  B.O.E.  ? 


Get  1st  value  @  peak-ln 
decrement  N 


Get  2nd  value  @  peak-ln 
decrement  N 


Is  pointer  @  peak-N 
>  Flag  4  ? 


Is  2nd  value  <  1st  value  ? 


Move  2nd  value  Into 
1st  value 


FIND  BOTOM  OF 
FIRST -EEAK _ 


Increment  N  by  1 


Subtract  10  from  value 
@  first  peak  +  1  sample 


Move  2nd  value  Into 
1st  value 


Figure  18.  Event  Evaluation  Flow  Chart  (continued) 
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NOT  VALID  EVENT 


Search  dB  HEX  look  up 
table  High  -  to  low 


dB  HEX  value  found 
^  first  peak  ? 


Find  dB  value  for 
first  peak 

Get  value  @  first  peak 
-  1/3  rise  time  +  subtract 
8000  H 

Search  dB  HEX  table 
high  to  low 


dB  HEX  value  found  *£ 
value  @  first  peak  - 1/3 
rise  time  ? 

Find  dB  value  for  first 
peak  -  1/3  rise  time 

Find  dB  first  peak  - 
dB  (First  peak  - 1/3  rise  time) 


Is  result  ^  slope  parameter  ? 


Increment  Flag  2 
(last  down  crossing) 

Store  current  lime  @ 
end  of  event 

Store  running  average 
Table  @  end  of  event 

Store  barker  codes 
@  end  of  event 


Figure  20.  Event  Evaluation  Flow  Chart  (continued) 
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KEY  PAD  INTERRUPT  ROUTINE  (KEYPAD) 


The  KEY  PAD  routine  services  the  interrupt  generated  by 
a  key  pad  entry.  It  interprets  the  key  by  calling  GETKEY  and 
processes  the  function  that  is  requested.  The  functions 
available  on  the  BEAR  are: 


Function  Code 
A 


Description 


Set  time  and  date. 


B  Set  ID  and  timer  values 

(Test  No.,  Site  No.,  Serial 
No.,  Timer  1,  and  Timer  2). 

C  Set  calibration. 


D  Set  soft  values:  (Trigger  3, 

Trigger  2,  Positive  Pulse 
Time,  risetime  dB,  and 
risetime) . 

E  Display  Memory  Remaining 

F  Save  Data 


Once  the  function  code  is  entered,  KEY  PAD  determines  if 
the  values  entered  are  valid.  If  an  incorrect  value  is 
entered,  an  error  message  is  displayed.  The  KEY  PAD  routine 
outputs  the  entered  data  to  the  display  to  provide  operator 
feedback.  Once  the  last  entry  is  made,  the  system  parameters 
are  updated  with  the  new  values  and  a  change  message  is 
formulated  and  stored  in  battery  RAM  as  well  as  a  copy  of  all 
the  systems  parameters.  Once  the  display  is  turned  on  by 
entering  data  acquisition  is  bypassed  to  prevent  data 

analysis  being  performed  with  invalid  parameters. 

See  Figure  22  for  Keypad  Interrupt  Flow  Chart. 

See  Figure  23  for  GETKEY  Flow  Chart. 

See  Figure  24  for  A  Function  routine  Flow  Chart. 

See  Figure  25  for  B  Function  routine  Flow  Chart. 

See  Figure  26  for  C  Function  routine  Flow  Chart. 

See  Figure  27  for  D  Function  routine  Flow  Chart. 
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[{F.yPAD  ipJTERRHIT  ROUTINE 


Figure  22  KEYPAD  Interrupt  Flow  Chart 
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Figure  23.  GETKEY  Flow  Chart 
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•A"  FUNCTION  ROUTINE 


Figure  24.  A  Function  Routine  Flow  Chart 
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R"  FUNCTION  ROUTINE 


No 


Set  Key 
Count  to  1 


Display 

"Key  Entry  Error 


f  Return) 


Figure  25.  B  Function  Routine  Flow  Chart 
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Enter 


Figure  26.  C  Function  Routine  Flow  Chart 
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P"  FUNCTION  ROUTINE 


Set  Key 
Count  to  1 


Display 

“Key  Entry  Error 


[  Return) 


Set  New 
|  Data 

|  Update 
|  Display 


(  Return) 


Figure  27.  D  Function  Routine  Flow  Chart 
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3 • 5  Stored  data  examples 

INITIALIZATION  DATA 

The  following  example  illustrates  some  typical  data 
formats  from  different  types  of  events  occurring  in  the  BEAR. 
These  represent  the  data  as  it  is  stored  on  the  RAM  modules 
and  transferred  to  the  raw  data  files. 

The  first  event  to  occur  following  application  of  power 
to  the  BEAR  is  the  initialization  diagnostics.  Following 
their  successful  completion,  the  working  cache  SRAM  is  loaded 
with  the  default  working  parameters.  Then  the  following  data 
set  is  loaded  into  the  first  RAM  module  pair  (least 
significant  address  shown  first) .  These  values  represent  the 
default  parameters.  EB  and  90  are  the  data  values  we  chose 
to  be  our  barker  code  used  to  separate  events  in  the  RAM 
storage.  Please  note  that  only  on  the  very  first  writing  of 
barker  codes  is  a  set  of  five  data  values  of  EB90  written. 

All  other  events,  be  they  sonic  boom  or  keypad  events,  are 
always  separated  by  a  set  of  three  barker  codes  ,  which  are 
always  preceded  by  a  three  word  group  of  data  representing 
the  current  real-time.  All  of  the  programable  parameters  are 
set  off  with  a  mask  of  100016  to  900016.  If  the  parameters 
are  too  big  to  fit. into  the  mask  then  they  are  written  in  the 
next  word  after  the  mask.  The  data  values  are  obtained  by 
subtracting  the  mask  value  from  the  stored  value. 


HEX  VALUE  MSB 

LSB 

DESCRIPTION 

EB90 

111010112 

iooioooo2 

barker  Code 

EB90 

111010112 

iooioooo2 

barker  Code 

EB90 

111010112 

100100002 

barker  Code 

EB90 

111010112 

iooioooo2 

barker  Code 

EB90 

111010112 

100100002 

barker  Code 

1000 

oooioooo2 

000000002 

Test  Number  Default  =  00, 0 
With  mask  of  1000, 6 

2000 

ooiooooo2 

oooooooo2 

Site  Number  Default  =  00, 0 
With  mask  of  200016 

3000 

00110000;, 

oooooooo2 

BEAR  Serial  Number  Default  = 
00, 0  With  mask  of  3000, 6 

4000 

oioooooo2 

oooooooo2 

Mask  Word  for  Timer  #1 

The  next  word  contains  the 

Timer  #1  count  value  divided 
by  10, 6. 

1  count  =  1/8000  Second 

03E8  000000112  lllOlOOOj,  Timer  #1  Default  Value 

of  1000, „  (This  is  the  value 
stored  for  a  2  Second  Timer  1) 
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(10001Q  *  10, 6  =  16000, 0  counts 
=  2  sec  event  timer) 


5000 

010100002 

oooooooo2 

Mask  Word  for  Timer  #2 

The  next  word  contains  the 

Timer  #2  count  value  divided  by 

10l6 

03E8 

000000112 

111010002 

Timer  #2  Default  Value 

of  100010  (This  is  the  value 
stored  for  a  .2  Second  Timer  2) 
(100010  *  1016  =  16OOO10  counts 
=  2  sec;  interperted  by  program 
as  .2  sec  cycle  timer) 

600A 

011000002 

000010102 

Positive  Pulse  Default  Value  = 

1010  With  mask  of  600016 

7000 

OlllOOOOj, 

oooooooo2 

Mask  Word  for  Trigger  #2 

The  next  word  contains  the 
Trigger  #2  count  value 

8012 

100000002 

000100102 

Trigger  #2  Default  of 
count  =  18,0 

Value  =  100  dB 

8000 

iooooooo2 

000000002 

Mask  Word  for  Trigger  #3 

The  next  word  contains  the 
Trigger  #3  value 

0040 

oooooooo2 

010000002 

Trigger  #3  Default  Value 
count  =  64,o 

Value  =  107dB 

9006 

100100002 

000001102 

Peak  Slope  Rise  dB 

Default  =  6 

With  mask  of  9000, 6 

9035 

100100002 

001101012 

Peak  Slope  Risetime 

Default  =35 

With  mask  of  900016 

0000 

oooooooo2 

oooooooo2 

Default:  Minutes  and  Seconds 
(2  words  Min  00  -  Sec  00) 

2000 

ooiooooo2 

oooooooo2 

Default:  Days  and  Hours 

(2  words  Day  20  -  Hr  00) 

8805 

100010002 

oooooioi2 

Default:  Years  and  Months 

(2  words  Yr  88  -  Mn  May) 

EB90 

EB90 

EB90 

111010112 

111010112 

111010112 

iooioooo2 

iooioooo2 

iooioooo2 

barker  Code 
barker  Code 
barker  Code 
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PARAMETER  CHANGE  DATA 


When  any  parameter  is  changed  it  is  stored  in  the 
Battery  Ram  just  like  any  other  data.  It  is  distinguished 
from  real  Boom  data  or  stored  data  by  its  length.  Any  event 
less  than  10  data  points  is  considered  a  parameter  change. 

To  change  any  parameter  like  trigger  #3,  or  any  "D"  key 
value,  all  "D"  key  parameters  must  be  entered,  not  just  those 
to  be  changed.  For  example,  if  the  "D"  key  parameters  were 
set  at  105.095.00.05.02  and  you  wanted  to  change  the  value  of 
trigger  #3  (high  trigger)  to  137  dB,  press  *  the  ENT  and 
enter  the  new  value  137.095.00.05.02  and  press  ENT.  This 
procedure  applies  to  "A"  and  "B"  keys  also.  Keys  C,  E,  and  F 
are  not  for  data  entry.  The  "F"  key  allows  storage  of  1 
second  of  data,  or  7661  data  points.  To  save  data,  press  * 
and  then  F. 

The  following  is  an  example  of  a  time  change  on  the  "A" 

key. 

HEX  VALUE  MSB  LSB  DESCRIPTION 

EB90  111010112  100100002  barker  Code 

EB90  111010112  100100002  barker  Code 

EB90  111010112  10010000;,  barker  Code 

(These  three  are  the  previous 
event's  ending  barker  Code,  not 
to  be  rewritten) 


3700 

ooiooioi2 

000000002 

Real-Time: 

Minutes  and  Seconds 

2313 

00100011-, 

000100112 

Real-Time: 

Days  and  Hours 

8908 

100010012 

00001000;, 

Real-Time: 

Years  and  Months 

EB90 

EB90 

EB90 

111010112 

111010112 

111010112 

iooioooo2 

10010000;, 

100100002 

barker  Code 
barker  Code 
barker  Code 

The  following  is  an  example  of  a  site,  test  and  serial 
number  change  on  the  "B"  key. 


HEX  VALUE  MSB  LSB  DESCRIPTION 

111010112  200200002  barker  Code 
UlOlOllj  100  1  0  0  0  02  barker  Code 
111010112  100100002  barker  Code 

(These  three  are  the  previous 
event's  ending  barker  Code,  not 
to  be  rewritten) 

1001  000100002  000000012  Test  Number  changed  to  0110 


EB90 

EB90 

EB90 
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With  mask  of  1000 


16 


2002 

ooiooooo2 

ooooooio2 

Site  Number  changed  to  O210 
With  mask  of  200016 

37D7 

001101112 

110101112 

BEAR  Serial  Number  changed  to 
2OO710 

With  mask  of  300016 

4000 

oioooooo2 

oooooooo2 

Mask  Word  for  Timer  #1 

The  next  word  contains  the 

Timer  #1  count  value  divided  by 
1016 

1  count  =  1/8000  Second 

03E8  000000112  111010002  Timer  #1  left  at  Value 

of  10001Q  (This  is  the  value 
stored  for  a  2  Second  Timer  1) 
(10001Q  *  1016  =  16OOO10  counts 
=  2  sec  event  timer) 

5000  010100002  000000002  Mask  Word  for  Timer  #2 

The  next  word  contains  the 
Timer  #2  count  value  divided  by 


09C4  000010012  110001002  Timer  #2  changed  to  Value 

of  25OO10  (This  is  the  value 
stored  for  a  .5  Second  Timer  2) 
(25OO10  *  1016  =  4OOOO10  counts 
=  5  sec;  interperted  by  program 
as  .5  sec  cycle  timer) 


3705 

ooiooioi2 

oooooioi2 

Real-Time: 

Minutes  and  Seconds 

2315 

ooiooon2 

000101012 

Real-Time: 

Days  and  Hours 

8908 

100010012 

ooooiooo2 

Real-Time: 

Years  and  Months 

EB90 

EB90 

EB90 

111010112 

111010112 

111010112 

iooioooo2 

iooioooo2 

100100002 

barker  Code 
barker  Code 
barker  Code 
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EVENT  DATA 


The  next  example  is  that  of  a  partial  listing  of  any 
actual  event  which  would  be  saved  assuming  the  use  of  the 
default  parameters  in  the  system.  Note  that  the  length  of  an 
actual  event  is  always  very  long  (greater  than  ten  data 
points)  when  compared  to  a  keypad  event.  Also,  the  last  data 
point  just  after  the  real-time  clock  information  is  the 
average  value  from  the  running  average  table  just  prior  to 
the  recording  of  this  event.  This  piece  of  information  is  the 
only  data  not  retrievable  from  the  system  data  for  post  test 
analysis  and  is  included  here  for  analysis  purposes.  All 
data  are  stored  in  raw  A/D  counts. 


HEX  VALUE  BINARY  VALUE 

EB90  1110101110010000 
EB90  1110101110010000 
EB90  1110101110010000 
0010  0000000000010000 


0041  0000000001000001 
05B7  0000010110110111 
392C  0011100100101100 


000C  000000000001100 

0006  000000000000110 


xxxx  xxxxxxxxxxxxxxx 
xxxx  xxxxxxxxxxxxxxx 
xxxx  xxxxxxxxxxxxxxx 
0001  000000000000001 


EB90  1110101110010000 
EB90  1110101110010000 
EB90  1110101110010000 


DESCRIPTION 

barker  Code 
barker  Code 
barker  Code 
First  Data  Point 
(voltage  value  for  99  dB) 


Peak  Value  (count  of  14636  = 
voltage  value  for  158.3  dB) 

Other  Data  Points  for 
recorded  Boom  Event 

Last  Data  Point  (count  of  6  = 
voltage  value  for  90.6  dB) 

Real-Time:  Minute  and  Second 

Real-Time:  Day  and  Hour 

Real-Time:  Year  and  Month 

2  seconds  Average  Noise  Level 
Prior  to  this  Event  (count  of 
1  =  voltage  value  for  75  dB) 

barker  Code 
barker  Code 
barker  Code 
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3 . 6  Error  Messages  and  Recovery  Procedures 


MESSAGE 

RAM 


STATIC  RAM  ERROR 


BAT  RAM  ERROR 

MODULES 

REPLACE 

KEY  ENTRY  ERROR 


INVALID  NUMBER 


REASON  AND/OR  RECOVERY 

CHECK  SUM  MISMATCH  IN  PROM  DURING 
POWER-UP  DIAGNOSTICS 

RECOVERY:  POWER  DOWN  UNIT 

POWER  ON  UNIT 
IF  ERROR  STILL  OCCURS, 
SERVICE  IS  REQUIRED 

READ/WRITE  ERROR  IN  THE  STATIC  RAM 
DURING  POWER-UP  DIAGNOSTICS 

RECOVERY:  POWER  DOWN  UNIT 

POWER  ON  UNIT 
IF  ERROR  STILL  OCCURS, 
SERVICE  IS  REQUIRED 

READ/WRITE  ERROR  IN  THE  BATTERY  RAM 
MODULES  DURING  POWER-UP  DIAGNOSTICS 

RECOVERY:  POWER  DOWN  UNIT 

RESEAT  BATTERY  RAM 

POWER  ON  UNIT 
IF  ERROR  STILL  OCCURS, 
POWER  DOWN  UNIT. 

BATTERY  RAM  MODULES 
POWER  ON  UNIT 
IF  ERROR  STILL  OCCURS, 
SERVICE  IS  REQUIRED 

DISPLAYED  WHEN  AN  INVALID  KEYPAD  ENTRY 
IS  MADE  DURING  A  PARAMETER  CHANGE 

RECOVERY:  PRESS  THE  "CLR"  KEY 

PRESS  THE  FUNCTION  KEY 
DESIRED 

PRESS  THE  "ENT"  KEY 

DISPLAYED  WHEN  AN  INVALID  OR  OUT  OF 
RANGE  VALUE  IS  ENTERED  FOR  A  PARAMETER 
DURING  A  PARAMETER  CHANGE 

RECOVERY:  SAME  AS  "KEY  ENTRY 

ERROR" 
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NOT  ACTIVE 


ENTER  CODE 


READY 


000- YES/NO-OOO 


BAT  RAM  FULL 


SYSTEM  IS  RESET 


DISPLAYED  WHEN  AN  INVALID  FUNCTION 
KEY  IS  SELECTED 

RECOVERY:  PRESS  "*"  TO  TURN 

DISPLAY  OFF 
PRESS  "*"  TO  TURN 
DISPLAY  ON 
ENTER  A  DIFFERENT 
FUNCTION  KEY 

DISPLAYED  WHEN  THE  FULL  SYSTEM  RESET 
FUNCTION  IS  SELECTED.  THE  OPERATOR 
SHOULD  ENTER  THE  RESET  CODE  SEQUENCE 

DISPLAYED  AFTER  THE  POWER-UP 
DIAGNOSTICS  HAVE  BEEN  SUCCESSFULLY 
COMPLETED 

DISPLAYS  THE  NUMBER  OF  VALID  SONIC 
BOOMS  (YES),  AND  INVALID  EVENTS  (NO) 
THAT  HAVE  BEEN  DETECTED.  THESE 
COUNTERS  ARE  RESET  DURING  POWER-UP  OR 
SYSTEM  RESET 

DISPLAYED  WHEN  THE  EVENTS  RECORDED 
HAVE  FILLED  THE  BATTERY  RAM  MODULES 

RECOVERY:  POWER  DOWN  THE  UNIT 

REPLACE  THE  BATTERY 
RAMs  WITH  NEW  MODULES 
POWER  THE  UNIT  ON 

DISPLAYED  AFTER  TRE  FULL  SYSTEM  RESET 
FUNCTION  HAS  BEEN  SUCCESSFULLY 
COMPLETED.  WHEN  DIAGNOSTICS  HAVE  BEEN 
COMPLETED,  THE  "READY"  MESSAGE  IS 
DISPLAYED 
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3.7  Software  Listing 


LOCATIOI  OBJECT  CODE  LINE  SOUBCE  LIKE 

1  "68000" 

2 

3 

4  » 

6  > 

7  •  BEAB 

8  * 

9  •  This  program  records  sonic  data  onto  the  battery  ran 

10  i  nodules  in  search  of  a  sonic  boon.  Once  an  end  of  event 

11  •  is  detected, the  data  is  analyzed  to  deteraine  if  the 

12  *  event  eas  a  sonic  booa.  If  so.the  data  is  retained. The 

13  »  BEAU  program  also  services  the  keypad  ahich  allows  an 

14  •  operator  to  enter  tiae  and  date  inforaation  , as  well  as 

15  •  parameters  for  analyzing  the  data. 

16  •  Once  the  software  systea  is  initialized, the  BEAU  is 

17  i  strictly  interrupt  driven. The  interrupts  that  are 

18  •  serviced  are:the  A/D  interrupt  for  data  collection, 

19  •  and  the  keypad  interrupt  for  parameter  entry.  Timers  1  A  2, 

20  •  ahich  deteraine  the  end  of  an  event  collection,  are  software 

21  •  maintained  tiaers. 

22  a  As  par*  of  the  initialization,  a  power  up  diagnostic 

23  *  is  performed  in  which  the  integrity  of  the  BPBQi's, 

24  *  Systea  Static  Baa,  Sunning  Average  Table  (HAT)  Baa  and  Battery  Baa 

25  t  are  checked  and  zeroed.  The  Battery  Baa  is  zeroed  only  if  valid 

26  *  events  are  detected  upon  power  up.  If  an  error  is  detected, 

27  i  an  appropriate  error  aessage  is  displayed. 

28  *  The  A/D  interrupt  routine  (DAC)  processes  the  input  data. 

29  i  It  maintains  the  running  average  through  calls  to  BAT, 

30  *  and  determines  when  an  event  has  begun.  Ihen  an  event  is 

31  •  detected, DAC  activates  the  tiaers  at  the  appropriate 

32  •  tines. 

33  •  The  end  of  an  event  is  caused  by  either  tiaerl  or  tiaer2  expiring. 

34  *  If  the  event  evaluation  routine  determines  that  the  data  is  a 

35  •  sonic  boon, the  data  is  retained,  else  the  data  pointer 

36  •  is  reset  and  new  data  will  be  written  over  it. 

37  •  The  keypad  interrupt  is  serviced  by  the  routine  (KEYPD) . 

38  i  Whenever  a  key  is  depressed, this  routine  is  executed. 

39  <  KEYPD  deteraines  if  the  entry  was  valid, and  if  so, stores 

40  •  the  data  in  the  systems  parameter  arrayo.as  well  as, in 

41  >  the  Battery  Baa. KEYPD  also  outputs  the  entered  inforaation 

42  •  to  the  display  to  provide  operator  feedback. 

43  » 

44  •  The  default  parameters  for  the  BEAB  are: 

45  • 

48  i  Tiae:  seconds  -  0 

47  *  minutes  -  0 

48  •  hour  -  0 
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49  • 

day 

01 

50  • 

aonth  - 

10 

51  » 

year 

87 

52  « 

53  » 

Test  luaber 

0 

54  « 

Site  luaber 

0 

55  « 

Serial  luaber 

0 

56  « 

Tiaer  1 

2  sec. 

57  » 

Tiaer  2 

.2  sec. 

58  » 

Juap  Value 

10 

59  i 

Trigger  2 

100  db 

60  » 

Trigger  3 

107  db 

61  i 

Peak  Slope  db  - 

6  db 

82  « 

Peak  Slope  tiae  - 

35  asec. 

63  » 

64  • 

The  register  utilization  by  the  BEAB  is  : 

65  » 

86  « 

DO  -  HE WEST  DATA 

AO  -  GEIERAL  USE 

67  » 

D1  -  OLDEST  DATA 

A1  -  BEGinilG  OF  EVER  (FLAG  1) 

68  » 

D2  -  CURRER  PEAK 

A2  -  DOW  CROSSING  (FUG  2) 

69  • 

D3  -  AVERAGE 

A3  -  C HIRER  DATA  POINT  (FLAG  3) 

70  * 

D4  -  MOVING  TOTAL 

A4  -  PEAK  VALUE  POIRER  (FUG  4) 

71  * 

D5  -  SEVERAL  OSE 

A5  -  MEGITIVE  PEAK  POIRER 

72  « 

D6  - 

A6  -  OLDEST  RAT  VALUE  POIRER 

73  « 

D7  - 

A7  -  STACK  POIRER 

74  » 

75  * 

76  « 

TRIGR1  -  POSITIVE  PULSE  TIC 

77  » 

TRIG82  •  SECOID  JUMP  VALUE 

78  » 

TRIGR3  -  PEAK  TRIGGER  VALUE 

79  » 

TIMR1  -  EVERT  TIMER 

80  * 

TIMR2  -  INTERVAL  TIMER 

81  • 

TEST  -  STATUS  »0RD 

82  • 

83  • 

BIT  0 

1  =  RISING  SLOPE  0  =  FALLING  SLOPE 

84  • 

BIT  1 

1  =  TIER  1  OR  0  =  TIMER  1  OFF 

85  • 

BIT  2 

1  *  TIMER  2  ON  0  =  TIMER  2  OFF 

86  • 

BIT  3 

1  *  INITIALIZE  RAT  0  *  HIT.  COMPLETE 

87  • 

88 

89 


90 

1 

91 

» 

<0000) 

92  PROM 

EQD 

OOOOH 

PROM  STAR  ADDRESS 

<7FFI> 

93  EIDPRM 

EQU 

7FFEH 

PROM  END  ADDRESS 

<8000) 

94  SRAM 

EQU 

8000H 

STATIC  RAM  STAR 

<8FFF> 

95  EIDSRM 

EQU 

8FFFH 

static  RAN  END 

<00018001) 

96  BIAMOI 

EQU 

1800 1H 

BAT.  RAM  OR/OFF  LOC. 

<00800000) 

97  BRIM 

EQU 

600000S 

BATTERT  RAM  STAR 

<0087FDF0) 

98  EMDB1M 

EQU 

87FDF0H 

END  OF  BAT.  RAM 
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<0087A030> 

99  EVDDATA 

EQU 

87A030H 

<0087FE0O> 

100  VARSTR 

EQU 

87FE00H 

101  *  E HD EAT 

EQU 

8DFFFEH 

102  •  SIZE1 

EQU 

8DBFFCH 

103  »  SIZE2 

EQU 

8D7FFCH 

104  i  SIZE3 

EQU 

8CFFFCH 

105  •  SIZE4 

EQU 

8COOOOH 

<008C0000> 

106  STRAT 

EQU 

8COOOOH 

(008CFFFE) 

107  EVDRAT 

EQU 

8CFFFEH 

<008CC000> 

108  SIZE1 

EQU 

8CC000H 

<008C8000> 

109  SIZE2 

EQU 

8C8000H 

<008C0000> 

110  SIZE3 

EQU 

8C0000H 

<O08C0000> 

111  SIZE4 

EQU 

8C0000H 

<00010000) 

112  ADC 

EQU 

10000H 

<00020000) 

113  DISPLY 

EQU 

20000H 

<00028000) 

114  PIA 

EQU 

28000H 

<0001) 

115  ADATA 

EQU 

1 

<0001) 

116  ADDR 

EQU 

1 

<0003) 

117  ACITL 

EQU 

3 

<0005) 

118  BDATA 

EQU 

5 

<0005) 

119  BDDR 

EQU 

5 

<0007) 

120  BCITL 

EQU 

7 

<0020) 

121  HOLD 

EQU 

20H 

<0060) 

122  READ 

EQU 

60H 

<00A0> 

123  WRITE 

EQU 

QAOH 

<0082) 

124  TIMCOIT 

EQU 

82H 

<00E1> 

125  IRQEI 

EQU 

0E1H 

<00 AO) 

126  STTIM3 

EQU 

OAOB 

<OOEO> 

127  STTIM 

EQU 

OEOH 

<0035) 

128  ADEIA 

EQU 

35H 

<0005) 

129  T1MSB 

EQU 

5 

<0007) 

130  T1LSB 

EQU 

7 

<0009) 

131  T2MSB 

EQU 

9 

<000B) 

132  T2LSB 

EQU 

OBH 

<000D> 

133  T3MSB 

EQU 

ODH 

<000F> 

134  T3LSB 

EQU 

OFH 

<00A1) 

135  DIST2 

EQU 

0A1H 

<0001) 

138  T1CITRL 

EQU 

1 

<0003) 

137  T2CITRL 

EQU 

3 

<00030000) 

138  TIMADDR 

EQU 

30000H 

<0001) 

139  TSTAT 

EQU 

1 

<0020) 

140  P8VTRP 

EQU 

20H 

<0064) 

141  AUT0V1 

EQU 

64H 

<0088) 

142  AUT0V2 

EQU 

68H 

<0060 

143  AUT0V3 

EQU 

6CH 

<0070) 

144  AUT0V4 

EQU 

70H 

<0074) 

145  AUT0V5 

EQU 

74B 

<0078) 

146  AUT0V6 

EQU 

78B 

<0070 

147  AUT0V7 

148 

EQU 

7CB 

KID  OF  VALID  DAT* 

PABABTER  STORAGE 

EID  OF  RAT  TABLE  (MODEL  BBE) 

X  1  SEC.  ATG  START  (MODEL  BBE) 

2  SEC.  ATG  START  (MODEL  BBE) 

X  4  SEC.  ATG  START  (MODEL  BBE) 

X  8  SEC.  ATG  START  (MODEL  BBE) 

START  OF  RAT  RAM 
X  EID  OF  RAT  TABLE  (MODEL  1020) 

X  1  SEC.  ATG  START  (MODEL  1020) 

X  2  SEC.  ATG  START  (MODEL  1020) 

X  4  SEC.  ATG  START  (MODEL  1020) 

X  8  SEC.  ATG  START  (MODEL  1020)KI-F0IC 

A/D  DATA  ADDRESS 

DISPLAY  ADDRESS 

I/O  ADDRESS 

PIA  A  DATA  REGISTER 

PIA  A  DIR  REGISTER 

PIA  STATDS/CONTROL 

PIA  B  DATA  REGISTER 

PIA  B  DIR  REGISTER 

PIA  B  STATOS/COITROL 

RTC  BOLD 

BTC  READ/HOLD 

RTC  WRITE /BOLD 

TIMER  COITROL 

TIMER  OIE  SHOT 

TIBR  3  EIABLE 

START  TIBBS 

EIABLE  A/D  IIT. 

TIMER  1  MSB 
TIBR  1  LSB 
TIIER  2  MSB 
TIMER  2  LSB 
TIIER  3  MSB 
TIMER  3  LSB 
DISABLE  TIIER  2 
TIIER  I  COITROL 
TIIER  2  COITROL 
TIIER  ADDRESS 
TIIER  STATUS 
PRIVELAGE  TRAP  VECTOR 
AUTOVECTOR  1 

2 

3 

4 

5 

8 

7 
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<20202020) 

149  BLIX 

EQU 

•  ■ 

BLAME  WORD 

<EB90> 

150  BABXEB 

EQU 

0EB90H 

BABKEfi  CODE 

<8FFS> 

151  STICK 

EQU 

8FFKH 

START  OF  SYSTEM  STACK 

<8F00) 

152  STSTK 

EQU 

8F00H 

STAIT  OF  SYSTEM  STACK 

<0000) 

153  TICK 

EQU 

0 

TEST  IUIB. 

<0002) 

154  SITE 

EQU 

2 

SITE  IUIBEB 

<0004) 

155  SEBI1L 

EQU 

4 

SBBIAL  IUIBEB 

<0006) 

156  TIELG1 

EQU 

6 

<0008) 

157  TMV1L1 

EQU 

8 

TIMES  1  YAL 

<000A> 

158  WL02 

EQU 

10 

<000C> 

159  TMVAL2 

EQU 

12 

TIIBB  7ALUE  2 

<000E> 

160  TRG1 

EQU 

14 

TRIGGER  1 

<0010) 

161  TBG2FL 

EQU 

16 

<0012) 

162  TBG2 

EQU 

18 

TRIGGER  2  VALUE 

<0014) 

163  TBG3FL 

EQU 

20 

<0016) 

164  TB03 

EQU 

22 

TRIGGER  3  VALUE 

<0018) 

165  PSLOP 

EQU 

24 

PEAK  SLOPE  II  DB 

<001A) 

166  PSLTM 

EQU 

26 

PEAK  SLOPE  II  THE 

<0010 

167  MSTIM 

EQU 

28 

HIUTES/SEC. 

<001E) 

168  DHTIM 

EQU 

30 

DAY/BOUB 

<0020) 

169  TMTI1I 

EQU 

32 

TEAR/ WITH 

<0000) 

170  IUL 

EQU 

0 

171 

OBG 

SEAM 

START  OF  STATIC  BAM 

008000  0000 

172  TBIQB1H 

DC.W 

0 

008002  0000 

173  TBIGB1 

DC.M 

0 

TBIQGEB  1  II  COUITS 

008004  0000 

>74  TBI0B2H 

DC.W 

0 

006006  0000 

175  TBIGB2 

DC.W 

0 

TBIGGEB  2  II  COUITS 

008008  0000 

176  TBIGB3H 

DC.W 

0 

00800A  0000 

177  TBI8B3 

DC.W 

0 

TRIGGER  3  II  COUITS 

00800C  0000 

.  1  TIHS1 

DC.W 

0 

TIIEB  1  II  COUITS 

00800E  0000 

17»  TIMB2 

DC.W 

0 

THEE  2  II  COUITS 

008010 

180  TSTIIF 

DS.W 

17 

COITAIIS  THE  TEST  IIFO  FROM  THE 

<8030) 

181  IIFEID 

EQU 

1-2 

HEADER  BLOCK 

008032  0000 

182  OKI 

DC.W 

0 

MII/SEC  VALUE 

008034  0000 

183  CLK2 

DC.W 

0 

HOUR  /  DAT  VALUE 

008036  0000 

184  CLK3 

DC.W 

0 

YEAR  /  MOnH  VALUE 

008038 

185  SEC1 

DS.B 

1 

SECOIDS 

008030 

186  Mill 

DS.B 

1 

MI  MUTES 

008031 

187  H0UR1 

DS.B 

1 

HOURS 

00803B 

188  D1T1 

DS.B 

1 

DATS 

00803C 

189  M0ITB1 

DS.B 

1 

MOITH 

00803D 

190  TEAfil 

DS.B 

1 

TEARS 

008031 

191  POBTAD 

DS.B 

1 

PORT  A  DATA 

00803F 

192  P0IT1C 

DS.B 

1 

POET  A  COMAID 

008040 

193  P0BT8D 

DS.B 

1 

PORT  B  DATA 

008041 

194  POITBC 

DS.B 

1 

PORT  B  COMAID 

008042 

195  XETII 

DS.B 

1 

KEYBOARD  IIPUT  VALUE 

008044  0000 

196 

DC.W 

0 

008046 

197  CUBPIT 

DS.L 

1 

SAVE  AREA  FOB  CUBRER  DATA  POIITEB 

008041 

198  CUBITS 

DS.W 

1 

SAVE  ARIA  FOB  CUBIHT  A  VERAS 
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00804C  0000  0000 

199  tsmpti 

DC.L 

0 

008050  0000  0000 

200  TEMPT2 

DC.L 

0 

008054  0000  0000 

201  IEGPK 

DC.L 

0 

IEGITIVE  PEAK  VALUE 

008058  0000  0000 

202  B0T8AT 

DC.L 

0 

BOTTOM  OF  BAT 

00805C  0000  0000 

203  EVRCR 

DC.L 

0 

C00ITE1  FOB  EVER  DUBATI01 

008060  0000  0000 

204  T2CR 

DC.L 

0 

COOITEB  FOB  TIIBB  2  DOBATIOI 

008064  0000 

205  MEMSTAT 

DC.# 

0 

STATUS  OF  KMORY  DIAGIOSTIC 

008068  0000 

206  VBOOM 

DC.# 

0 

VALID  BOOM  COUR 

008068  0000 

207  IVBOOM 

DC.# 

0 

BOB-VALID  BOOM  COOR 

00806A 

208  BOOMSG1 

DS.B 

13 

BOOM  COUR  MSG 

008077 

209  B00MSG2 

DS.B 

3 

•  ’  -  CORIBUED 

008074  0000 

210 

DC.# 

0 

00807C 

211  CALMSG 

DS.B 

16 

CAL  DISPLAY  MSG  BOFFEB 

00808C 

212  AO  ICG 

DS.B 

6 

CAL  2  DISPLAY  MSG 

008092 

213  DATMSG 

DS.B 

10 

00809C 

214  MEMMSG 

DS.B 

16 

MOBY  LEFT  IBSSAGE 

00806C  0000 

215  PMBUP 

DC.# 

0 

POKB  UP  FLAG 

0080AE  0000 

216  pibcr 

DC.# 

0 

O080B0  0000 

217  CALFLG 

DC.# 

0 

CAL  MODE  FLAG 

0080B2  0000  0000 

218  CALSOM 

DC.L 

0 

SUM  VALUE  DUBIH  CAL. 

0080B6  0000 

219  CALTIM 

DC.# 

0 

CAL.  PEBIOD 

0080B8  00 

220  HUID 

DC.B 

0 

DECIMAL  COIVEBSIOI  VALUE  (100'S) 

0080B9  00 

221  TE1 

DC.B 

0 

•  •  ’  (10-S) 

0080B4  00 

222  OUT 

DC.B 

0 

•  (l'S) 

0080BC  0000 

223 

DC.# 

0 

00B0BE 

224  AKDATA 

DS.B 

16 

A  FUICTIOI  DATA 

0080CE 

225  BKOATA 

DS.B 

16 

B  FUICTIOI  DATA 

0080DE 

226  DKDATA 

DS.B 

16 

D  FUICTIOI  DATA 

0080EE  00 

227  TEST 

DC.B 

0 

TEST  STATUS 

0080F0  0000 

228 

DC.# 

0 

0080F2  0000  0000 

229  LSTEVT 

DC.L 

0 

LAST  EVER  ADDB. 

0080F6  0000 

230  BSTFLG 

DC.# 

0 

0080F8  0000 

231  BSTMSX 

DC.# 

0 

0080FA  0000 

232  M5TBST 

DC.# 

0 

0080FC  0000 

233  DATSAV 

DC.# 

0 

0080FE  0000 

234  ADVAL 

DC.# 

0 

A/D  VAL  FOB  CAL  2 

008100  0000 

235  AOSPFLG 

DC.# 

0 

CAL  2  FLAG 

008102  0000 

236  BOO* LG 

DC.# 

0 

008104  0000  0000 

237  TB2HIQH 

DC.L 

0 

POS.  TBIG  2 

008108  0000  0000 

238  TB2L0V 

DC.L 

0 

MEG.  TBIG  2 

008 IOC  0000 

239 

DC.# 

0 

<810E> 

240  EIDVAB 

EQO 

1 

HD  OF  PABAiETEBS 

<00F8) 

241  MSKOFF 

EDO 

BSTMSX-SBA# 

X  ADDRESS  OFFSET 

010  . 

243  ;  DECLAM  STORAGE  FOB  KETPAD  VARIABLES 

on  . 

245 

008 10E  00 

246  DSPAD2 

DC.B 

OB 

CHARACTER  LOCATIO!  TO  DISPLAY 

008 10F  00 

247  DUWT 

DC.B 

OB 

PUTS  EVEBYTBIK  01  A  #OBD  BOUIDBY 

008110  0000 

248  DIGITS 

DC.# 

OB 

SAVE  ABBA  FOB  MULT 
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008112  0000 
008114  0000 
008116  0000 
008118  0000 
008118  0000 
0081 1C  0000 
0081 IE  0000 
008120  0000 
008122  0000 
008124  0000 
008126  0000 
008128  0000 
008128  0000 
00812C  0000 
008 12E  0000 
008130  0000 
008132  0000 
008134  0000 
008136  0000 
008138  0000 
008138  0000 
00813C  0000 
00813E  0000 
008140  0000 
008142  0000 
008144  0000 
008146  0000 
008148  0000 
008148  0000 
008 14C  0000 
008 14E  0000 
008150  0000 
008152  0000 
008154  0000 
008156  0000 
008158  0000 
008158  0000 
00815C  0000 
00815E  0000 
008160  0000 
008162  0000 
008164  0000 
008166  0000 
008168  0000 
008168  0000 
00816C  0000 
008 16E  0000 
008170  0000 
008172  0000 
008174  0000 


249  KEY 

DC.i 

OH 

250  FOICT 

DC. I 

OH 

251  OFF 

DC.I 

OH 

252  ERBIUM 

DC.I 

OH 

253  ALPHA 

DC.I 

OH 

254  COUIT 

DC.I 

OH 

255  POIMT 

DC.I 

OB 

256  HIYR 

DC.I 

OH 

257  LOIR 

DC.I 

OH 

258  HIW 

DC.I 

OH 

259  LOMO 

DC.I 

OH 

260  HIDA 

DC.I 

OH 

261  LODA 

DC.I 

OH 

262  8IHR 

DC.I 

OH 

263  LOHB 

DC.I 

OH 

264  HIMM 

DC.I 

OH 

265  LOW 

DC.I 

OH 

266  HISC 

DC.I 

OH 

267  LOSC 

DC.I 

OH 

268  HITT 

DC.I 

OH 

269  LOTT 

DC.I 

OB 

270  HISM 

DC.I 

OH 

271  LOSI 

DC.I 

OH 

272  HIT1 

DC.I 

OB 

273  LOTI 

DC.I 

OH 

274  HIT2 

DC.I 

OB 

L0T2 

DC.I 

OH 

276  SI1 

DC.I 

OH 

277  SI2 

DC.I 

OB 

278  SI3 

DC.I 

OH 

279  SI4 

DC.I 

OB 

280  HITB3 

DC.I 

OH 

281  MITR3 

DC.I 

OH 

282  L0TB3 

DC.I 

OB 

283  HITB2 

DC.I 

OB 

284  MITB2 

DC.I 

OH 

285  L0TB2 

DC.I 

OH 

288  HIJV 

DC.I 

OH 

287  LOJV 

DC.I 

OH 

288  BIBV 

DC.I 

OH 

289  LOBV 

DC.I 

OH 

290  HIST 

DC.I 

OH 

291  LOST 

DC.I 

OB 

292  YEAR 

DC.I 

OH 

293  WITH 

DC.I 

OH 

294  DAY 

DC.I 

OB 

295  BOUB 

DC.I 

OH 

296  MIIUTE 

DC.I 

OH 

297  SECOID 

DC.I 

OH 

298  TESTIM 

DC.I 

OH 

57 


key  smm 

LAST  EDICT I 01  CODE  ESTEBED 
DISPLAY  01/ OFF  FLAG 
KEYBOABD  ERBOB  CODS 
[AST  8LPB8  CHARACTER  EVTERED 
KEYPAD  CHARACTER  COUIT 
DECIMAL  P0I1T  01/0FF  FLAG 
BEGIIIIIG  OF  AKEY  DATA 
YEAR 
MOITH 

DAY 

HOUR 

MI  MUTE 

SECOID 

BEGIMMIMG  OF  BKEY  DATA 
TEST  IDWEB 
SITE  VUMBER 

TIMES  1 

TIMER  2 

SERIAL  IDMBEB 


BEGIMMIMG  OF  DKEY  DATA 
TRIGGER  3 

TBIQGEB2 


JUMP  VALUE 

BISE  DB 

RISE  TIW 

YEAR  COIVERTED 
WITH  ' 

DAT 

BOOB 

MI  MUTE  ' 
SECOID  ’ 

TEST  K.  ‘ 


008176  0000 

299  SITEIM 

DC.V 

OH 

SITE  10.  * 

008178  0000 

300  TIMRl 

DC.V 

OH 

TIMEB  1  1 

008178  0000 

301  TIMEB2 

DC.V 

OH 

TUBS  2  - 

00817C  0000 

302  SEB10 

DC.V 

OH 

SESI8L  10. 

00817E  0000 

303  TRIG3 

DC.V 

OH 

TSIGGSS  3  ‘ 

008180  0000 

304  T8IQ2 

DC.V 

OH 

TBIQGEB  2  ' 

008182  0000 

305  JMPV8L 

DC.V 

OH 

JUMP  V8L.  ' 

008184  0000 

306  RISEDB 

DC.V 

OH 

BISE  DB  ‘ 

008186  0000 

307  RISETM 

308 

309 

310 

311 

312 

DC.V 

OH 

RISE  TIM  * 

313 

ORG 

PEON 

ST8ST  OF  PBOM  (8DDS.  0) 

314 

000000  0000  8F00 

315 

DC.L 

SYSTK 

SYSTEM  STICK 

000004  0000  03FC 

316 

DC.L 

BE8B 

ST8BT  OF  PS00S8M 

000008  0000  10BE 

317 

DC.L 

BUSEB1 

BUS  ERROR  TRIP 

OOOOOC  0000  10C0 

318 

DC.L 

8DDESI 

8DDRESS  ERROR  TR8P 

000010  0000  0000 

319 

DC.L 

lUL.IUL.IUL.lUL 

000020  0000  03FC 

320 

DC.L 

BE8S 

STRUT  OF  PROGRRM 

000024  0000  0000 

321 

DC.L 

IUL.IUL.IUL 

000030  0000  0000 

322 

DC.L 

0,0,0 

00003C  0000  0000 

323 

DC.L 

IUL 

000040  0000  0000 

324 

DC.L 

0.0, 0,0 

000C50  0000  0000 

325 

DC.L 

0.0, 0,0 

000060  0000  0000 

326 

DC.L 

IUL 

000064  0000  0000 

327 

DC.L 

IUL 

ST8RT  OF  8UT0 VECTOR 

VECTOR  1 

000068  0000  0852 

328 

DC.L 

DSC 

8/D  IITESRUFT 

VECTOR  2 

00006C  0000  25B6 

329 

DC.L 

litm 

LIQHTIIIO  IITERRUPT 

VECTOR  3 

000070  0000  0000 

330 

DC.L 

IUL 

VECTOR  4 

000074  0000  10C2 

331 

DC.L 

KETPD 

KEY  PSD  IRQ 

VECTOR  5 

000078  0000  2184 

332 

DC.L 

TIMES 

PROGM  TIMER  IRQ 

VECTOR  6 

00007C  0000  0000 

333 

DC.L 

IUL 

VECTOR  7 

000080  0000  0000 

334 

DC.L 

IUL 

000084 

335 

DS.L 

11 

OOOOBO  0000  0000 

336 

DC.L 

IUL 

0000B4  0000  0000 

337 

DC.L 

IUL 

0000B8  0000  0000 

338 

DC.L 

IUL 

OOOOBC 

339  EtfTT 

340 

341 

342 

DS.L 

208 

0003FC  4E71 

343  BUS 

«0P 

0003FE  4FF9  0000 

344 

LE8.L 

STICK, 17 

000404  46FC  2700 

345 

MDVE.V 

•2700H , SB 

000408  4FF9  0000 

346 

LE8.L 

S7STK,87 

347 

00040S  08B9  0000 

348 

BCLS 

40.BS8DI 

TU1I  01  BIT.  RIM 
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000416 

243C 

349 

MDYE.L 

•100.D2 

00041C 

6100  0C9A 

350 

BSB 

BEAT 

000420 

4287 

351  CL1.L  D7 

352 

353  * 

354  liiiHiiiiiKiiHiiiHiiiiiimimHmiiiiiiiifiiiHiHHif 

355  » 

356  i  THIS  SECTIOI  BEGIIS  THE  PQWEB  HP  0I4QK0STICS. 

357  «  IT  PEBFOBMS  4  CHECK  SUM  CHECK  OF  THE  PBQM  THE! 

358  >  DOES  4  WHITE  AID  SE4D  CHECK  OF  THE  STATIC  BAM  , 

359  *  AID  8ATTEHY  BAM  . 

380  « 

361  *  EBBOfi  STATUS  IS  STORED  II  D7  : 

362  *  0  -  EPBON  EBBOB 

383  «  1  -  SYSTEM  STATIC  BAM  EBBOB 

364  •  2  -  BAT  OB  BATTEBY  BAM  EBBOB 

365  » 

366  IIIIIIHIimiHIIIIIIIIKIilHKHIHHIHIIIHHIlllllHIIII 

367  « 

368 

369  •  DIGSTBT  MOVE.!  »0,BSTFLG  CLEAfi  BESET  FLAG 

000422 

41F8  0000 

370  BOMDIG 

LEA.L 

P BOM, AO 

GET  STABT  OF  PBOM 

000426 

203C 

371 

MOYE.L 

ieidpbm.do 

GET  BID  OF  PBOM 

00042C 

4281 

372 

CLB.L 

D1 

zebo  sunn IG  BEG. 

00042E 

D258 

373  HCULP 

ADD.W 

(A0KD1 

SUM  PBOM  01  WDBD  BOOIDABY 

000430 

B1C0 

3/4 

CMPA.L 

DO,  40 

CHECK  FOB  EID  OF  PBOM 

000432 

66FA 

375 

BIE 

BOMLP 

000434 

8250 

376 

CMP.W 

[A01.D1 

CHECK  CHECKSUM 

000436 

6700  0006 

377 

BEQ 

SBAMDIG 

IF  IOT  =  GOTO  EBB 

000431 

08C7  0000 

378 

BSET 

•0,D7 

SET  EBBOB  BIT 

00043E 

41F9  0000 

379  SBAMDIG  LEA.L 

SEAM, AO 

GET  STABT  OF  STATIC  BAM 

000444 

203C 

380 

M07E.L 

*EIDSBM,DO 

GET  EID  OF  STATIC  BAM 

00044A 

323C  4444 

381 

MOVE.W 

*0AAAAH,D1 

HIT  FIBST  MASK 

00044E 

343C  5555 

382 

MOYE.W 

*5555H,D2 

HIT  SECOID  MASK 

000452 

3081 

383  SLOOP 

MOYE.W 

D 1 , [AO  ] 

WBITE  MASK 

000454 

B250 

384 

CMP.W 

(AO], D1 

BEAD/CMPB  MASK 

000456 

8700  0006 

385 

BEQ 

SLP1 

00045A 

08C7  0001 

388 

BSET 

*1,D7 

SET  EBBOB  BIT 

00045E 

3082 

387  SLP1 

MOYE.W 

D2,(A0] 

WBITE  SECOID  MASK 

000460 

B450 

388 

CMP.W 

(A0I.D2 

BEAD/CMPB 

000462 

6700  0006 

389 

BEQ 

SLP2 

000466 

08C7  0001 

390 

BSET 

#1,D7 

SET  EBBOB  BIT 

000464 

4250 

391  SLP2 

CL1.W 

(401 

ZEBO  MEMOBY  LOCATIOI 

00046C 

01FC 

392 

ADDA.L 

*2,  AO 

IICB  ADDS  POIITEI 

000472 

B1C0 

393 

CMPA.L 

DO,  AO 

CHECK  FOB  EID 

000474 

6FDC 

394 

BLE 

SLOOP 

000478 

41F9  008C 

395  BAT1AM 

LEA.L 

STBAT.AO 

GET  STABT  OF  BAT  BAM 

00047C 

2030 

396 

NOYE.L 

lEIDIAT.DO 

GET  EID 

000462 

223C 

397 

MOYB.L 

*045451, PI 

LOAD  MASX 

000488 

30C1 

398  1ATHT 

MOYE.W 

Dl.(AO)* 

WBITE  MASK 
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00048A  B1C0 

399 

CMPA.L 

DO.AO 

CnCK  FOB  E1D  OF  BAT 

00048C  6FFA 

400 

BLE 

BATVBT 

VBITE  nn  VOBD 

00048E  41F9  008C 

401 

LEA.L 

STBAT.AO 

(ST  STABT  OF  BAT 

000484  3410 

402  BATLP 

MOTE.V 

[AO] ,D2 

FETCH  DATA 

000496  B441 

403 

CMP.V 

D1.D2 

CnCK  DATA 

000498  6600  OOOC 

404 

Bn 

EIDTST 

TEST  FAILED 

00049C  4258 

405 

CLB.V 

[AO]* 

ZEBO  VOBD 

00049E  B1C0 

406 

CMPA.L 

DO.AO 

CHECK  FOB  EID  OF  BAT 

0004A0  6FF2 

407 

BLE 

BATLP 

DO  AQAII 

000412  6000  0006 

408 

BBA 

COIBBAM 

PASSED  TEST 

0004A6  08C7  0002 

409  EIDTST 

BSET 

*2,D7 

FAILED  TEST 

0004AA  41F9  0087 

410  C01BBAV 

LEA.L 

TABSTB.AO 

X  (ST  BBAM  PABAlffTBBS  STABT  ADDB 

0004B0  0C68  ABCD 

411 

cm.v 

*0 ABCDH ,  MSKOFF [ AO ]  X  CHECK  BEAM  DATA  GOOD  MASK 

0004B6  6600  001E 

412 

Bn 

BBAUIG 

X  IF  M  GOOD,  PEBFOBM  BBAMDIAG 

0004BA  43F9  0000 

413 

LEA.L 

SBAM.A1 

X  ELSE  MOTE  PABAMETEBS  TO  STATIC  BAM 

0004C0  12D8 

414  BELOAD 

MOTE.B 

[AO]*, (All* 

X 

0004C2  B3FC 

415 

CMPA.L 

tElDTAfi.Al 

X 

0004C8  6DF6 

416 

BLT 

BELOAD 

X 

0004CA  33FC  0001 

417 

DTE.! 

tl.BSTFLG 

X  FLAG  BBAM  AS  GOOD 

0004D2  6000  003E 

418 

BBA 

IIIPIA 

X  IIITIALIZE  PIA 

419  *  COIBBAM  LEA.L 

TABSTB.AO 

LOAD  PABAISTEBS  FBOM  BBAM 

420  * 

LEA.L 

SBAM.Al 

TO  STATIC  BAM 

421  *  BELOAD 

ID9E.B 

[AO]*, [All* 

422  • 

CMPA.L 

•EIDTAB.Al 

423  » 

BLT 

BELOAD 

424  * 

CMP.V 

IOABCDH.BSTMSK  IF  BBAM  DATA  STILL  GOOD 

425  « 

Bn 

BBAIDIG 

426  • 

MOTE.V 

tl.BSTFLG 

427  » 

BBA 

IIIPIA 

GO  TO  DATA  ACQ. 

0004D6  41F9  0080 

428  BBAIDIG 

LEA.L 

BBAM,  AO 

STABT  OF  BAT.  BAM 

0004DC  203C 

429 

MOTE.L 

tEIDBBM.DO 

0004E2  223C 

430 

MOVE .  L 

•0A5A5H.D1 

SET  DP  MASK 

0004E8  30C1 

431  BBMIT 

MOVE.V 

Dl.lAOJ* 

0004EA  B1C0 

432 

CMPA.L 

DO.AO 

CHECK  FOB  EID 

0004EC  6FFA 

433 

BLE 

BBMVBT 

0004EE  41F9  0080 

434 

LEA.L 

BBAM, AO 

(ST  STABT  ADDBESS 

0004F4  203C 

435 

MOTE.L 

tEIDBBM.DO 

EID  ADDBESS 

0004FA  3410 

436  BLOOP 

MOTE.V 

[A0I.D2 

BEAD  DATA 

0004FC  B441 

437 

CMP.V 

D1.D2 

9004FE  6600  0008 

438 

an 

EIDBAM 

IF  n  THIS  IS  EID  OF  BAM 

000502  4258 

439 

CL1.V 

[AO]* 

ZEBO  BBAM 

000504  B1C0 

440 

ClffA.L 

DO.AO 

CHECK  FOB  EID 

000508  8FF2 

441 

BLE 

BLOOP 

000508  B1C0 

442  E1DBAM 

ClffA.L 

DO.AO 

CHECK  FOB  GOOD  TEST 

00050A  6C00  0006 

443 

BGE 

IIIPIA 

TEST  PASSED 

00050E  08C7  0002 

444 

BSET 

*2,D7 

FAILED 

445 

446 

447  • 

448  i  IIITIALIZAT10I  SBCTIOV 
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000512 

41F9 

0002 

449  • 

450  » 

451  • 

452  » 

453  * 

454  > 

455  IM1PIA 

IMITJAL1ZE  THE  I  /  0  POETS 

LEA.L  PI A , AO 

GET  I/O  PORT  ADDRESS 

000518 

117C 

0000 

456 

HOVE . B 

•O.ACBTLIAO) 

CLEAR  COMTBOL 

0005  IE 

117  C 

0000 

457 

MOVE.B 

•0,BCNTL[AO] 

000524 

117C 

00E0 

458 

MOVE.B 

•OEOH.ADDBtAOl  SET  DIEECTIOI  OF  POET 

00052A 

117C 

OOFO 

459 

HOVE .  fl 

#0F0H,BDDE[A0] 

000530 

117C 

003F 

460 

MOVE.B 

•3FH, ACMTHAO]  SET  COITEOL  BITS 

000536 

13FC 

003F 

461 

HOVE . B 

•3FH.P0RTAC 

00053E 

117C 

0000 

462 

MOVE.B 

*0 , ADATA [ AO  3 

ZERO  DATA  REGISTER 

000544 

13FC 

0000 

463 

MOVE.B 

10,  POET AD 

00054C 

117C 

0036 

464 

MOVE.B 

«36H,BCSTL[A0]  SET  CONTROL  OF  OTHER  PORT 

000552 

13FC 

0036 

465 

MOVE.B 

•36H.P0RTBC 

00055A 

117C 

0000 

466 

MOVE.B 

♦O.BDATAUO] 

ZERO  DATA  REGISTER 

000560 

13FC 

0000 

467 

MOVE.B 

*0 , POBTBD 

000568 

0C87 

468 

CMP.L 

*0,07 

SEE  IF  THERE  MERE  AMY  DIAG  ERROR 

00056E 

6600 

0AA2 

469 

BHE 

MEIERS 

YES, DISPLAY  ERROR 

000572 

0C79 

0001 

470 

CMPI.M 

*  1 , ESTFLQ 

l  IF  MOM  RESET 

0C057A 

6600 

0010 

471 

LME 

MOMBST 

HIT.  BRAM  PARAMETERS 

00057E 

6100 

08 1C 

472 

BSE 

MBTCLK 

000582 

2679 

0000 

473 

MOVEA.L 

LSTEVT, A3 

ELSE  MOVE  POIMTER  TO  LAST 

000588 

6000 

0178 

4'N  ‘ 

475 

MOVE. II 

bra 

*0, ESTFLQ 
TIMIMI 

DATA  POIMT 

00058C 

13FC 

0000 

476 

477 

478  MOMBST 

MOVE.B 

•0.SEC1 

INITIALIZE  TIME  OF  DAY  CLOCK 

000594 

13FC 

0000 

479 

MOVE.B 

•00.M1M1 

MINUTES  =  0 

00059C 

13FC 

0000 

480 

MOVE.B 

•OO.HOURl 

HOUR  =  0 

0005A4 

13FC 

0020 

481 

MOVE.B 

•20H.DAT1 

I  DAY  =  20 

0005AC 

13FC 

0005 

482 

HJVE.B 

•05H.HDMT81 

2  MONTH  --  05 

0005B4 

13FC 

0088 

483 

MOVE.B 

*88H , YEAB1 

YEAR  =  88 

0005BC 

6100 

07DE 

484 

BSE 

iRTCLK 

MBITE  DATA  TO  REAL  TIME  CLOCK 

0005C0 

41F9 

0000 

485 

LEA.L 

AXDAT A , AO 

LOAD  DISPLAY  INFO 

0005C6 

43F9 

0000 

486 

LEA.L 

AKIMIT.Al 

TRANSFER  INITIAL  VALUES  FROM 

0005CC 

203C 

487 

MOVE.L 

*47,00 

BOM  TO  STATIC  RAM 

0005D2 

00C5D4 

10D9 

51C8 

FFFC 

488  KDATIN 

489 

MOVE.B 

DBSA 

(All*  ,[A01* 
D0.KDATI1 

0005D8 

47F9 

0080 

490 

LEA.L 

BEAM, A3 

GET  START  OF  BATTERY  RAM 

0005DE 

41F8 

0000 

491 

LEA.L 

HE  ADR, AO 

GET  HEADER  INFO 

0005E4 

323C 

OOOE 

492 

MOVE.* 

*14,01 

LOAD  MESSAGE  COUNT 

0005E8 

38FC 

EB90 

493 

MOVE.M 

*BARKER,[A3I 

PUT  IN  FIRST  BARKER  CODES 

0005EC 

38FC 

EB90 

494 

MOVE.M 

•BARKER, [A3; - 

0005FO 

36FC 

EB90 

495 

MOVE.M 

•BARKER, [A3)‘ 

0005F4 

36FC 

EB90 

496 

MOVE.M 

•BARKER ,  [  A3 ] * 

0005F8 

38FC 

EB90 

497 

MOVE.M 

•BARKER, [A31+ 

0005FC 

36D8 

498  I1ILP 

MOVE.M 

[ AO  ]  ♦ ,  [  A3 1  + 

STORE  DEFAULT  VALS.  IN  BRAM 
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0005FE  0441  0001 

499 

SOB.# 

*1,01 

000602  66F8 

500 

BVE 

IMILP 

000604  6100  086E 

501 

BSB 

HOC  LX 

GET  TIME  OF  D4T 

000608  36F9  0000 

502 

MOVE.# 

CU1,  [431* 

STORE  CURREIT  TIIE  OF  D4T 

00060E  36F9  0000 

503 

MOVE.# 

CLK2 , [ 43 ] + 

000614  36F9  0000 

504 

MOVE.# 

CLK3J431* 

000614  36FC  EB90 

505 

MOVE.# 

*B4BKEB, [43]* 

POT  11  1EXT  B4RKEB  CODES 

0006 IE  36FC  EB90 

506 

MOVE.# 

•BARKER, [A3]+ 

000622  36BC  EB90 

507 

MOVE.# 

*B4BKEB, [431 

000626  41F9  0000 

508 

LE4.L 

HE40B.40 

POT  HE40EB  I1F0 

00062C  43F9  0000 

509 

LE4.L 

TSTIMF ,41 

IHTO  SR4M  4RR47 

000632  3218 

510 

MOVE.# 

[40 ] + , D 1 

SET  TEST  10MBER 

000634  0241  OFFF 

511 

410.# 

I0FFFH.D1 

M4SK  OFF  CODE 

000638  32C1 

512 

MOVE.# 

D 1 ,  [  4 1  ]  + 

4X0  STORE 

000634  3218 

513 

MOVE.# 

[40]*, D1 

SET  SITE  10MBER 

00063C  0241  OFFF 

514 

410.# 

I0FFFH.D1 

000640  32C1 

515 

MOVE.# 

01, [41]* 

000642  3218 

516 

MOVE.# 

(40KD1 

GET  SERI4L  HUMBER 

000644  0241  OFFF 

517 

410.# 

•OFFFH.Dl 

000648  32C1 

518 

MOVE.# 

01, [41]+ 

000644  D1FC 

519 

4DD4.L 

*2,40 

BUMP  P4ST  FL4G 

000650  D3FC 

520 

4DD4.L 

•2,41 

000656  33D0  0000 

521 

MOVE.# 

[40), TIMB1 

00065C  32D8 

522 

MOVE.# 

[401*, [41]+ 

STORE  TIMER  1  V4LUE 

00065E  D1FC 

523 

4DD4.L 

*2,40 

BUMP  P4ST  FL4G 

000664  D3FC 

524 

ADDA.L 

*2,41 

000664  33D0  0000 

525 

MOVE.# 

[40] .TIMB2 

000670  32D8 

526 

MOVE.# 

[401*, [41]+ 

STORE  TIMER  2  V4L0E 

000672  3216 

527 

MOVE.# 

[40]*, 01 

GETY  TRIGGER  1 

C00674  0241  OOFF 

528 

4VD.W 

•OOFFB.Dl 

0006^8  32C1 

529 

MOVE.# 

01, [41]* 

00067*  J3C1  0000 

530 

MOVE.# 

Dl.TBIGBl 

000680  D1FC 

531 

4DD4.L 

*2,40 

BOMP  P4ST  FL4G 

000686  D3FC 

532 

4DD4.L 

*2,41 

00068C  33D0  0000 

533 

MOVE.# 

[401.TBI3B2 

000692  32D8 

534 

MOVE.# 

C40]+,[41]* 

GET  TBIGGEB  2 

000694  D1FC 

535 

4004. L 

*2,40 

BOMP  P4ST  FL4G 

000694  D3FC 

536 

4004. L 

•2,41 

000640  33D0  0000 

537 

MOVE.# 

[4U1.TBIGB3 

000646  32D8 

538 

MOVE.# 

(40]+, [41  ]♦ 

GET  TBIGGEB  3 

000648  3218 

539 

MOVE.# 

[40]*, 01 

GET  PEAK  SLOPE  OB  VALUE 

0006A4  0241  OFFF 

540 

410.# 

•OFFFH.Dl 

00064E  32C1 

541 

MOVE.# 

01,(41]* 

0006B0  3218 

542 

MOVE.# 

[40]*, D1 

GET  PEAK  SLOPE  TIME  VALUE 

000682  0241  OFFF 

543 

410.# 

•OFFFH.Dl 

0006B6  32C1 

544 

MOVE.# 

01, [41]* 

0006B8  32F9  0000 

545 

MOVE.# 

CLK1 , [41 )♦ 

GET  Mil.  /  SEC.  VALUE 

0006BE  32F9  0000 

546 

MOVE.# 

CLK2 , [41 ] ♦ 

GET  DAT  /  HOUR  VALUE 

0006C4  32F9  0000 

547 

MOVE.# 

CLK3 .  [41  ]  + 

GET  TEAR  /  MONTH  VALUE 

0006C4  41F9  0000 

548 

LE4.L 

BOiHSQ ,  40 
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0006 DO  43F9  0000 

549 

LEA.L 

BOOMSG1 ,A1 

0006D6  22D8 

550 

MOVE . L 

lAOlt.Ull* 

DVE  IN  BOOM  COOIT  DO 

0006D8  22D8 

551 

DVE.L 

[ AO ] + , (All* 

TO  STATIC  BAM 

0006DA  22D6 

552 

DVE.L 

[A0]*,[A1]+ 

0006DC  2290 

553 

DVE.L 

[AO], [All 

0008DE  33FC  0000 

554 

DVE.V 

tO.VBOOM 

0006E6  33FC  0000 

555 

MOVE. V 

•0 , MVBOOM 

0006EE  41F9  0000 

558 

LEA.L 

lEMTEXT ,  AO 

DVE  MEDBT  LEFT  MSG 

0006F4  43F9  0000 

557 

LEA.L 

MEINSG.Al 

TO  STATIC  BAM 

0006F A  22D8 

558 

DVE.L 

IA0J+, [A1 ]♦ 

0006FC  22D8 

559 

DVE.L 

( AO ] ♦ , [ A1 ] ♦ 

0006FE  22D8 

580 

DVE.L 

[AO]*, [All* 

000700  2290 

581 

DVE.L 

[ AO  ] ,  [  A 1  ] 

562 

563 

564 

565 

566 

INITIALIZE  TIMEBS  •*» 

567 

568 

000702  41F9  0003 

569  TIHI1I 

LEA.L 

TIMASDB.AO 

GET  TIMEB  I/O  ADDBESS 

000708  3039  0000 

570 

DVE.V 

TIMB1 , DO 

GET  TIDE  1  VALUE 

00070E  1200 

571 

DVE.8 

DO ,  D 1 

000710  E088 

572 

LSB.L 

•8.  DO 

COIVEBT  TO  TICKS 

000712  1140  0005 

5V 

DVE.B 

DO.TlDblAO] 

STOBE  TICK  COUNT 

000716  1141  0007 

DVE.B 

Dl.TILSBtAO] 

00071 A  3039  0000 

575 

DVE.V 

TIMB2.D0 

GET  TIMEB  2 

000720  1200 

576 

DVE.B 

D0,D1 

000722  E088 

577 

LSB.L 

*8,  DO 

CONVEBT  TO  TICKS 

000724  1140  0009 

578 

DVE.B 

D0.T2MSBIA0] 

STOBE  TICK  COUNT 

000728  1141  OOOB 

579 

DVE.B 

D1,T2LSB[A0] 

00072C  117C  0000 

580 

DVE.B 

»O,T3DB[A0] 

STOBE  TIMEB  3  TICK  COUNT 

000732  117C  0032 

581 

DVE.B 

*50 , T3LSB [ AO ] 

000738  117C  0082 

582 

DVE.B 

•TIDOKT ,T1CITRL[ AO]  DISABLE  TIICBS  (  BESET  ! 

00073E  117C  00A1 

583 

DVE.B 

•DIST2 .T2CMTSLCA0] 

000744  117C  00A1 

584 

DVE.B 

•DIST2 .TICITBLt AO] 

00074A  3C39  0000 

585 

DVE.V 

TIMB2.D6 

000750  1E06 

586 

DVE.B 

D6,D7 

000752  E08E 

587 

LSB.L 

»8,D6 

000754  1148  0009 

588 

DVE.B 

D6 .T2MSB [ AO ] 

SEND  TIMEB  2  VALUE 

000758  1147  OOOB 

589 

DVE.B 

D7,T2LSB[A0] 

00075C  117C  00E1 

590 

DVE.B 

• IBQE1 , T2CHTBL[ AO ]  EIABLE  TIMEB  IITEBBDPTS 

000782  117C  00E1 

591 

DVE.B 

*  I BQEI , T 1CITBL [ AO ] 

000788  41F9  0000 

592 

LEA.L 

CAL MSG, AO 

POINT  TO  CAL.  MESSAGE  BUF. 

00076E  20FC 

593 

DVE.L 

•BLIK.IAO)* 

BLANK  FILL  BUFFEB 

000774  20FC 

594 

DVE.L 

*  BLMK , [ AO  ] + 

00077A  20FC 

595 

DVE.L 

•BLIKJAOJ* 

000780  20BC 

596 

DVE.L 

•BLIK.IAO] 

000788  41F9  0000 

597 

LEA.L 

ADDS,  AO 

BLANK  CAL  2  DISPLAT  MSG 

00078C  20FC 

598 

DVE.L 

•BLIK.IAO]* 
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000792  20FC 

599 

MOVE.L 

*BLNX,[A0]» 

000798  20FC 

600 

MOVE.L 

tBLNUAOH 

00079E  20BC 

601 

MOVE.L 

*BLNX,[AO] 

000744  33FC  0000 

602 

M07E.W 

♦OO.ADSPFLG 

CLEAR  CAL  2  FLG 

00074C  2C39  0000 

603 

MOVE.L 

TBIGB2H.D6 

CALC  TB2  HIGH/LOM 

0007B2  23C6  0000 

604 

MOVE.L 

D6.TB2HIGH 

0007B8  0486 

805 

SOB.L 

•8000H.D6 

0007BE  23FC 

606 

MOVE.L 

*80008, TB2L0M 

0007C8  9DB9  0000 

807 

SOB.L 

D6.TB2L0M 

608 

609 

610 

0007CE  33FC  0000 

611 

MOVE. V 

•00 , BOOMFLG 

0007D6  6100  196E 

612 

BSB 

IIITDS 

INITIALIZE  THE  DISPLAT 

613 

614 

615  »**» 

INITIALIZE  A  /  D  mi 

616 

617 

0007DA  23CB  0000 

618 

MOVE.L 

A3 , LSTEVT 

0007E0  23CB  0000 

619 

MOVE.L 

A3, CHRP IT 

0007E6  33FC  ABCD 

620 

MOVE.* 

tOABCDH.BSTMSK 

0007EE  6100  1D42 

621 

BSB 

SAVPAB 

0007F2  224B 

622 

MOVE.L 

A3.A1 

INITIALIZE  REGISTERS  FOR  RON 

0007F4  244B 

623 

MOVE.L 

A3.A2 

0007F6  284B 

824 

MOVE.L 

A3.A4 

0007F8  2A4B 

625 

MOVE.L 

A3.A5 

0007FA  23FC 

626 

MOVE.L 

•SIZE2 , BOTBAT 

HIT  FOB  2  SEC.  BAT 

000804  2C7C 

627 

MOVE.L 

•SIZE2.A6 

00080A  4280 

628 

CLB.L 

DO 

BENEST  DATA  =  0 

00080C  4281 

629 

CLB.L 

D1 

LAST  DATA  =  0 

00080E  4282 

630 

CLB.L 

D2 

CDBBENT  PEAK  =  0 

000810  4283 

631 

CLB.L 

D3 

AVERAGE  =  0 

000812  4284 

832 

CLB.L 

D4 

MOVING  TOTAL  *  0 

000814  23FC 

633 

MOVE.L 

•8000H , NEOPX 

IIIT  NEGITIVE  PEAK  VALUE 

0008  IE  33FC  000F 

634 

MOVE.* 

*  15 , PMBOP 

SET  POMEB  0?  DEUT  -  15  SEC. 

000826  33FC  OFAO 

835 

MOVE.* 

*4000 ,PMBC«T 

00082E  33FC  0000 

636 

MOVE.M 

•OO.DATSAV 

000836  33FC  0000 

837 

MOVE.* 

•OO.CALFLG 

CLEAR  CALIBRATION  FLAG 

00083E  23FC 

638 

MOVE.L 

*00,CALSUM 

HIT  CAL.  PEAK  VALUE 

000848  33FC  OFAO 

639 

MOVE.M 

*4000 , CALTIM 

HIT  CAL.  PERIOD  TO  5  MSEC. 

000850  13FC  0000 

640 

MOVE. B 

•0 .TEST 

CLEAR  TEST  STATUS 

000858  08F9  0003 

641 

BSET 

*3, TEST 

SET  FOB  BiT  INITIALIZATION 

000880  46FC  2000 

642 

MOVE.M 

42000H.SB 

ENABLE  INTERRUPTS 

000864  41F9  0002 

643 

LEA.L 

PI  A,  AO 

00088A  13FC  0035 

644 

MOVE.B 

*ADEIA,POBTBC 

000872  117C  0035 

645 

MOVE . B 

* ADEIA , BCMTL [ AO  1  ENABLE  A/D  INTERRUPT 

000878  3E39  0001 

646 

MOVE.M 

ADC.D7 

00087E  1E28  0005 

647 

MOVE.B 

BOATAtAOl ,D7 

000882  08F9  0000 

648 

BSET 

tO,  BRAWN 

TURN  OFF  BAT.  RAM 

64 


649 

650 
851  * 

652  mm**mm*»m**imim*»*»m»mm**mmm*m**m* 

653  * 

654  >  THIS  IS  THE  MAIM  WAIT  LOOP  OF  THE  SYSTEM. THE  SYSTEM 

655  •  KILL  STAY  IM  THIS  LOOP  UHTIL  AI  IITEBIOPT  OCCURS. 

656  «  AFTER  THE  IHTEBBUPT  IS  SEBVICED.IT  MILL  RETURN 

657  *  TO  THIS  LOOP. 

658  • 

659 
680  « 

861 


00088 A  4E71 

662  DLOOP 

BOP 

00088C  0839  0003 

663 

BTST 

•3, TEST 

MAIT  FOB  HIT  OF  BOVKIIG 

000894  66F4 

664 

BME 

DLOOP 

AVERAGE  TABLE 

000896  41F9  0000 

865 

LEA.  L 

BDYMSG.AO 

00089C  6100  07DA 

666 

BSB 

DSPMSG 

0008A0  4E71 

667  TLOOP 

HOP 

0008A2  0839  0000 

668 

BTST 

*0  T  AOSPFLG 

0008AA  8600  0010 

669 

BIE 

TLOOP 1 

0008AE  0839  0000 

670 

BTST 

♦OO.CALFLG 

SEE  IF  II  CAL  MODE  1 

0008B6  6600  0080 

871 

BIE 

CALDSP 

IF  YES,  DO  BMS  CAL. 

00088A  80E4 

672 

BBA 

TLOOP 

0008BC  0C79  0000 

673  TLOOP 1 

CMPI.ff 

*0,CiLTIM 

0008C4  66DA 

r< 

BIE 

TLOOP 

0008C6  33C0  0000 

675 

MOVE.M 

DO, AOVAL 

GET  A/D  VALUE 

0008CC  41F9  0000 

676 

LEA.L 

DATMSG.AO 

LOAD  DISPLAY  MSG  POIITER 

0008D2  4286 

677 

CLfi.L 

06 

0008D4  3039  0000 

678 

MOVE.W 

ADVAL.D6 

GET  LSB  OF  A/D  VALUE 

0008DA  E04E 

879 

LSB.V 

♦08, D6 

0008DC  E84E 

880 

LSB.M 

♦04, D6 

0008DE  6100  0038 

681 

BSB 

CVTAO 

COIVEBT  A/0  VALUE  TO  ASCII 

0008E2  3C39  0000 

682 

MOVE.M 

ADVAL.D6 

GET  IE2T  IIBBLE  OD  A/D  VAL 

0008E8  E04E 

883 

LSB.M 

♦08,06 

0008EA  6100  002C 

884 

BSB 

CVTAO 

COIVEBT  TO  ASCII 

0008EE  3C39  0000 

885 

MDYE.M 

AOVAL , 06 

GET  MSB  OF  A/D  VALUE 

0008F4  E84E 

686 

LSB.M 

♦4,06 

0008F8  8100  0020 

887 

BSB 

CVTAO 

COIVEBT  TO  ASCII 

OOODFA  3C39  0000 

688 

MOVE.M 

AOVAL, D6 

GET  HIGH  IIBBLE 

000900  8100  0016 

689 

BSB 

CVTAO 

COIVEBT  TO  ASCII 

000904  41F9  0000 

890 

LEA.L 

AOMSG.AO 

DISPLAY  A/D  VALUE 

00090A  8100  078C 

691 

BSB 

OSPMSG 

00090E  33FC  OFAO 

692 

MOVE.M 

♦4000.CALTIM 

000918  6088 

693 

BBA 

TLOOP 

MAIT  FOB  IITEBBUPTS 

694 

695 

000918  0246  OOOF 

696  CVTAO 

AID.M 

♦0FH.D6 

MASK  OFF  UPPER  IIBBLE 

00091C  0C46  0009 

697 

CMP.M 

♦09,06 

IF  >  9  THEM  ALPHA  CHAB. 

000920  6E00  OOOA 

698 

BGT 

ALCHAB 
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000924  0006  0030 

699 

ORI.B 

*30H,D6 

ELSE  IUM.  COITERSIOI 

000928  6000  0001 

700 

BRA 

STCHAB 

00092C  0406  0001 

701  ILCHAB 

SUB.B 

40AH.D6 

ALPHA  COITERSIOI 

000930  0606  0041 

702 

ADD.B 

•41H.D6 

000934  10C6 

703  STCHAB 

DTE.B 

D6JA0J4 

STORE  CHAR  II  DISPLAY  BUF. 

000936  4E75 

704 

RTS 

705 

706 

707 

708  * 

709 

710  i 

711  i  THIS  ROUT  1  IE  TIKES  THE  I/O  TILDE  REID  B7  LAC  II  02  ID 

712  <  COITERTS  IT  TO  I  DB  TILDE  BT  SEARCHI1G  THROUGH  THE 

713  •  DB  TABLE  .  THE  DB  TILUE  IS  THEI  COITEBTED  TO  ASCII  ID 

714  i  DISPLAYED  .  THIS  PROCESS  IS  OILY  PERFOIED  WHILE  II 

715  «  CAL18RITI0I  DDE. 

716  « 

717 

718  • 


000938  4286 

719  CALDSF 

CLR.L 

D6 

00093A  0C79 

0000 

720 

CMP.  I 

*0 , CALTIM 

CHECK  FOR  ED  OF  PERIOD 

000942  6600 

FF5C 

721 

BIE 

TLOOP 

IF  DT  RETDR1 

000946  2C39 

0000 

722 

D7E.L 

CALSDM.D6 

STORE  SUM  TALDE 

00094C  6100 

00E4 

723 

BSR 

SORT 

CALC  SQ.  BOOT  OF  MEAI  SQ. 

000950  2E3C 

724 

DYE.L 

•DBLEI.D7 

GET  ED  OF  DB  TABLE 

000956  0487 

725 

SDB.L 

•DBHEX.D7 

CALC  LEIGTH  OF  DB  TABLE 

00095C  41F9 

0000 

726 

LEA.L 

DBHEX.AO 

POIMT  TO  BEGinilG  OF  DB  TABLE 

000962  BC70 

7000 

727  CALOP 

CMP.  I 

0[A0,D7],D6 

SEARCH  TABLE  FOR  11  TALDE 

000966  6C00 

0010 

728 

BGE 

CALFD 

MATCH  FOOD 

00096A  0487 

729 

SDB.L 

*1  ,D7 

DECB.  TABLE  POIMTEB 

000970  51CF 

FFFO 

730 

DBRA 

D7, CALOP 

000974  6000 

FF2A 

731 

BRA 

TLOOP 

RETURI  IF  SEARCH  FAILED 

000978  41F9 

0000 

732  CALFD 

LEA.L 

DBTAB.AO 

POIIT  TO  DB  TRAISLATIOI  TAB. 

00097E  3C30 

7000 

733 

DTE.! 

0tA0.D71.D6 

SATE  DB  TALDE 

000982  41F9 

OOOl' 

734 

LEA.L 

CAL MSG, AO 

POIIT  TO  CAL  MSG.  BUFFER 

000988  D1FC 

735 

ADD.L 

*5,  AO 

POIIT  TO  MIDDLE  OF  MSG. 

00098E  4247 

738 

CLR.t 

D7 

ZERO  DIGIT  COOITEB 

000990  10BC 

0020 

737 

DTE.B 

»20H,[A0] 

SPACE  FIRST  DIGIT 

000994  0C46 

2710 

738 

CMP.V 

»10000, D6 

SEE  IF  >=  10,000 

000998  6D00 

OOOA 

739 

BLT 

CALI 

00099C  0446 

2710 

740 

SDB.I 

*10000, D6 

0009A0  10BC 

0031 

741 

DTE.B 

*31H,[I0] 

STORE  ASCII  1 

0009A4  D1FC 

742  CALI 

ADD.L 

*1,10 

1KB  MSG  PITS 

0009AA  0C46 

03E8 

743  CAL2 

CMP.I 

*1000,06 

COITEBT  TBODSADS  DIGIT 

0009 AE  6D00 

OOOC 

744 

BLT 

CAL2A 

0009B2  0446 

03E8 

745 

SDB.I 

*  1000,06 

0009B6  0647 

0001 

748 

ADD.M 

«l,D7 

0009BA  80EE 

747 

BRA 

CAL2 

0009BC  0007 

0030 

748  CAL2A 

OR.B 

I30H.D7 

COITEIT  DIGIT  TO  ASCII 
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0009C0  10C7 

749 

MOVE.B 

D7 , [ AO  1 + 

0009C2  4247 

750 

CLB.M 

D7 

0009C4  0C46  0064 

751  CAL3 

CUP. I 

*100,D6 

COIVEBT  HOUIDBEOS  DIGIT 

0009C8  6D00  0000 

752 

BLT 

CAL3A 

0009CC  0446  0064 

753 

SUB.M 

*100,06 

000900  0647  0001 

754 

ADD.! 

*1,07 

0009D4  60EE 

755 

BRA 

CAL3 

0009D6  0007  0030 

756  CAL3A 

OB.B 

•30H.D7 

COIVEBT  DIGIT  TO  ASCII 

0009DI  10C7 

757 

MOVE. 8 

07, [A01* 

0009DC  10FC  002E 

758 

MOVE.B 

*2EH , [ A0J+ 

0009EO  4247 

759 

CLB.V 

07 

0009E2  0046  000A 

760  CAL4 

CMP.l 

*10,06 

0009E6  6D00  000C 

761 

BLT 

CAL4A 

COIVEBT  TEIS  DIGIT 

0009EA  0446  000A 

782 

SUB.I 

*10,06 

0009EE  0647  0001 

763 

ADD.f 

*1,07 

0009F2  60EE 

764 

BBA 

CAL4 

0009F4  0007  0030 

765  CAL4A 

OB.B 

*30H,07 

0009F8  1007 

768 

MOVE.B 

07 ,  [  AO  ]  ♦ 

0009FA  0006  0030 

767 

OB.B 

*30H,06 

C0IVE1T  UIITS  DIGIT 

0009FE  1086 

788 

MOVE.B 

06, [AO} 

000A00  41F9  0000 

769 

LEA.L 

CALMSG.AO 

POIIT  TO  CAL  KSSAGE  BUFFER 

000A06  0839  0000 

770 

8TST 

*0 , CALFLG 

SEE  IF  STILL  II  CAL  MODE 

000A0E  6600  0008 

771 

BIE 

CALEB) 

YES-DISPLAY  CAL  MSG 

000A12  41F9  0000 

772 

LEA.L 

BOO  MSG 1 ,A0 

ELSE  DISPLAY  BOOM  MSG 

OOOA18  6100  065E 

773  '’A'.EID 

BSB 

OSPMSG 

DISPLAY  CAL  MESSAGE 

000A1C  23FC 

774 

MOVE.L 

•00 , CALSUM 

BESET  CAL.  SUN 

000A28  33FC  OFAO 

775 

MOVE.* 

•4000 , CALTIM 

BESET  CAL.  CLOCK 

000A2E  6000  FE70 

778 

BBA 

TLOOP 

RETUBI  TO  VAIT  LOOP 

777 

778  « 


77S  HIIIIHIIIiSHIIHIIilftlHIHilHiHIHXHIItflllMIffliflllltH 

780  i 

781  i  THIS  SOUTHS  CALCULATES  THE  SQUABS  BOOT  OF  THE 

782  i  VALUE  II  D6  .  THE  BESULT  IS  BETUBIED  II  06. REGISTERS 

783  i  D5  AID  D7  ABE  USED  FOB  SCBATCB 

784  « 

785  HtlHIlHIIHHIIIIIimmHIIIIIHHmHHHHUHimiHHI 
788  • 


000A32  2E06 

787  SQBT 

MOVE.L 

06,07 

SAVE  IIITIAL  VALUE 

OOOA34  E287 

788  HLFLOP 

ASB.L 

*01,07 

HALVE  THE  VALUE 

000A38  2A07 

789 

MOVE.L 

07,05 

000A38  CAC5 

790 

MDLU 

05,05 

SQUABE  THE  HALF 

000A3A  BUB 

791 

CMP.L 

06,05 

SEE  IF  CLOSE 

OOOA3C  6EF6 

792 

BGT 

HLFLOP 

IF  VOT  DO  AQA1I 

000A3E  0687 

793  IICLOP 

ADD.L 

*01,07 

I KB.  BACK  UP 

000A44  2A07 

794 

MOVE.L 

07,05 

SAVE  FOB  SQUABE 

000A46  CAC5 

795 

MOLD 

05,05 

SQUABE  THE  VALUE 

000A48  BA86 

796 

CMP.L 

06,05 

SEE  IF  SQBT  MATCH 

000A4A  60F2 

797 

BLT 

IICLOP 

IF  KT  DO  AGAII 

OOOA4C  4286 

798 

CLB.L 

06 
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000I4E  3C07 
000150  4E75 

799 

800 

801 

802 

803 

804  > 

mn.fi  D7.D6 
STS 

PUT  SQUABE  BOOT  II  D6 

808  « 

807  « 

DAC 

808  * 

809  * 

THIS  IS  THE  1/D  IREBBUPT  SERVICE  BOOTIIE.il  IBTEHBOPT 

810  * 

WILL  OCCDB  ETEBT  125  OSEC.  THE  IMPOT  DATA  IS  EITHEB 

811  * 

STOBED  II  BBAM  IF  IT  IS  U  ETEIT  OB  AVEBAGED  BT  CALLIK 

812  » 

RAT.  DAC  ALSO  MAIITA1IS  THE  PEAK  VALUE  D01II8  Al  EVER 

813  i 

AID  CHECKS  FOB  F1LLIM  SLOPES  TO  EIABLE  TIMES  2. 

814  • 

815  * 

THE  BEGISTEBS  MAIRAIIED  BT  DAC  ABE  : 

816  i 

817  * 

DO  -  IEIEST  DATA 

AO  -  GEIEBAL  USE 

818  i 

D1  -  OLDEST  DATA 

Al  -  BEGiniM  OF  EVER  (FLAG  1) 

819  • 

D2  -  COBBER  PEAK 

A2  -  DOW  CBOSSIIG  (FLAG  2) 

820  f 

D3  -  AVERAGE 

A3  •  COBBER  DATA  POIR  (FLAG  3) 

821  • 

D4  -  MOVIIG  TOTAL 

A4  -  PEAK  VALUE  POIREB  (FUG  4) 

822  * 

D5  -  GE1EBAL  USE 

A5  -  IEGITIVE  PEAK  POIREB 

823  « 

D6  - 

A6  -  OLDEST  BAT  VALUE  POIREB 

824  • 

D7  - 

A7  -  STACK  POIREB 

825  • 

826  • 

827  * 

TBIGB1  -  POSITIVE  PULSE  TIC 

828  * 

TBIGB2  •  SECOID  JUMP  VALUE 

829  « 

TBIGB3  •  PEAK  TBIG®B  VALUE 

830  t 

TIHR1  -  EVER  TIIKB 

831  * 

TIMB2  -  IITEBVAL  TIIKB 

832  • 

TEST  -  STATUS  VOID 

833  i 

834  > 

BIT  0 

1  =  BISIIG  SLOPE  0  =  FALL  IK  SLOPE 

835  * 

BIT  1 

1  =  TIIKB  1  01  0  *  TIKfi  1  OFF 

836  • 

BIT  2 

1  =  TIKB  2  01  0  *  TIIEB  2  OFF 

837  i 

BIT  3 

1  =  IIITI ALIZE  BAT  0  =  HIT.  COMPLETE 

838  • 

839 

840 


000A52  4E71 

841  » 

842 

843 

844  DAC 

lOP 

000A54  48E7  0380 

845 

MOVEM.L 

D6-D7/A0,-(A7)  SAVE  BEGISTEBS 

000A58  4280 

846 

CLfi.L 

DO 

000151  3039  0001 

847 

MDVE.I 

ADC, DO  (ST  A/D  DATA 

848 
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000160  0839  0000 

849 

BTST 

*0 , CALFLG 

CHECK  FOB  CAL.  DDE 

OOOA68  6700  0042 

850 

BEQ 

DACCOIT 

IF  IOT  CORIIOE 

000A6C  0C79  0000 

851 

CMP.* 

♦O.CALTIM 

CHECK  FOB  OD  OF  CAL  PEBIOD 

000A74  6700  0222 

852 

BEQ 

DACBET 

IF  YES  BETOBI 

000A78  0479  0001 

853 

SOB. I 

*  1 ,  CALTIM 

ELSE  DECB.  PEBIOD  COUITEB 

000A80  0839  0000 

854 

BTST 

*0 , ADSPFLG 

000A88  6600  020E 

855 

BIE 

DACBET 

OOOA8C  4286 

856 

CLB.L 

D6 

000A8E  3C00 

857 

MOVE.W 

DO ,  D6 

GET  A/D  VALUE 

000A90  0486 

858 

SOB.L 

•8000H.D6 

SOBTBACT  A/D  OFFSET 

000A96  CDC6 

859 

MULS 

D6.D6 

SQOABE  IIPOT  TALOE 

000A98  8CFC  OFAO 

860 

DIVU 

*4000, D6 

DIVIDE  BT  D.  OF  SAMPLES 

000A9C  0286 

861 

AID.L 

•0FFFFH.D6 

MASK  OFF  BEMAIIDEB 

000AA2  DDB9  0000 

862 

ADD.L 

D6.CALS0M 

SUM  BESULT 

OOOAA8  6000  01EE 

863 

BBA 

DACBET 

BETOBI 

OOOAAC  0839  0003 

864  DACCOIT 

BTST 

*3 .TEST 

IS  IT  BAT  HIT 

000AB4  6600  01DC 

865 

BH 

AMBAVG 

YES;  GO  AVEBAGE  DATA 

000AB8  0C79  0001 

866 

CMPI.W 

•01H.0FF 

IF  DISPLAY  IS  01 

OOOACO  6700  01D6 

867 

BEQ 

DACBET 

BETOBI 

000AC4  B7C9 

868 

CMPA.L 

A1.A3 

FLAG1  =  FLAGS  ? 

OOOACO  6700  013C 

869 

BEQ 

ADIER 

YES 

OOOACA  D7FC 

870  SAVEVT 

ADDA.L 

*2,43 

I  KB.  FLAG3 

000 ADO  3680 

871 

MOTE.V 

DO, (A31 

STOBE  IEV  DATA 

000AD2  04B9 

872 

SOB.L 

*1,EVRCR 

DECB  TIICB  1  COOITEB 

OOOADC  6600  001A 

87? 

Bn 

COISAV 

IF  -  0;  BID  EVER 

OOOAEO  2C0B 

dve.l 

A3.D6 

SAVE  COBBER  POIREB 

000AE2  9C8C 

875 

SOB.L 

A4.D6 

SOB  PEAK  LOCATIOI 

000AE4  0C86 

876 

CMP.L 

*  1600,06 

IS  PEAK  IITHII  100  MS 

OOOAEA  6C00  01DA 

877 

BQE 

EIDBOOM 

IF  K  THEI  E1D  OF  EVER 

OOOAEE  06B9 

878 

ADD.L 

*800 , ETITCIT 

ELSE  ADD  AIOTHEB  100  D 

000AF8  0C79  0001 

879  COMSAV 

CMPI.W 

♦l.DATSAT 

OOOBOO  6700  0196 

880 

BEQ 

DACBET 

000B04  0839  0002 

881 

BTST 

*2, TEST 

IF  TlffiB  2  ACTIVE 

OOOBOC  6700  0010 

882 

BEQ 

convn 

000B10  04B8 

883 

SOB.L 

•1.T2CIT 

DECBEMER  TIMEB  COOITEB 

000B1A  6700  01AA 

884 

BEQ 

EIDBOOM 

IF  0;  EID  EVER 

000B1E  B082 

885  COVETVT 

CMP.L 

D2.D0 

ni  DATA  >  PEAK  ? 

0OOB2O  8F00  0006 

886 

BLE 

CHXIPK 

K 

000B24  2400 

887 

MOVE.L 

D0.D2 

ELSE .BESET  PEAK, AID 

000B26  284B 

888 

MO  TEA. L 

A3.A4 

BESET  PEAK  PRB  (FLAG4) 

OOOB28  B0B9  0000 

889  CHKBPK 

CMP.L 

nQPK.DO 

CHECK  nG.  PEAK 

OOOB2E  6E00  OOOA 

890 

BGT 

QETSLOP 

000B32  23C0  0000 

891 

MOTE.L 

DO.nOPK 

000B38  2A4B 

892 

MO TEA. L 

A3,A5 

893 

894 

895 

896 

OOOB3A  B081 

897  GETS LOP 

CD.L 

Dl.DO 

CHX  IEM  DATA  WITH  OLD 

000B3C  6E00  0006 

898 

BOT 

BISIK 

IF  LABGEB.BISIK  SLOPE 
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OOOB40  6D00  0070 


000844  08F9  0000 
OOOB4C  BOBS  0000 
000B52  6000  0144 
000BS6  BOBO  0000 
000B5C  6E00  0012 
000860  0830  0002 
000B68  6700  0082 
OOOB6C  6000  012A 
000870  0830  0002 
000B78  6700  01 IE 
000B7C  B4B9  0000 
000B82  6E00  0022 
000B86  2640 
OOOB88  D7FC 
000B8E  3680 
000B90  2400 
000B02  284B 
000B94  2A4B 
000B96  23C0  0000 
000B9C  23F9  0000 
000BA6  08B9  0002 


OOOBAE  6000  00E8 


000BB2  08B9  0000 
OOOBBA  BOBO  0000 
OOOBCO  6E00  0006 
000BC4  BOBO  0000 
OOOBCA  6000  0012 
OOOBCE  0839  0002 
000BD6  6700  0014 
OOOBDA  6000  OOBC 
OOOBDE  0830  0002 
OOOBE6  6700  OOBO 
OOOBEA  6090 


099  BIT  FALL  IK 

900 

901  f 

902  «  SLOPE  OF  DATA  IS  BISIK 

903  t 

904 

905 


ELSE  DECBEASIK  SLOPE 


906  BISIK 

BSET 

*0 .TEST 

907 

CMP.L 

TB2LOV.DO 

908 

BLT 

DACBET 

909 

CMP.L 

TB2HIGH ,  DO 

910 

BGT 

BISE1 

911 

BTST 

*2 .TEST 

912 

BEG 

STBT2 

913 

BBA 

DACBET 

914  BISE1 

BTST 

*2 .TEST 

915 

BEG 

DACBET 

916  BSTT2 

CMP.L 

TBIGB3B.D2 

917 

BGT 

BST2C0I 

918 

MOFEA.L 

A1.A3 

919 

ADDA.L 

*2, A3 

920 

MOFE.V 

DO, [A3] 

921 

MOFE.L 

D0.D2 

922 

MOFEA.L 

A3, 44 

923 

MOFEA.L 

A3.A5 

924 

MOFE.L 

DO.EEQPK 

925 

MOFE.L 

TEMPT l.EFITCET 

926  BST2C0I 

BCLB 

•2, TEST 

927 

928  t 

TOBI  OFF  TIMES  2 

929 

930 

931 

BBA 

DACBET 

932 

933  i 

934  «  SLOPE  OF  DATA  IS  FALLIK 

935  • 

936 

937 


SET  SLOPE  BIT  TO  HISIK 
IF  IEV  DATA  <  TM  LO* 
BETDBI 

IF  IEV  DATA  >  TK  BIOS 
CHECK  IF  T2  ACTIFE 
IF  T2  Kt  ACTIFE 
STABT  T  2 
ELSE  SETOSE 
IF  T2  EOT  ACTIFE 
SETOSE 

EAS  LAST  PEAK  HIGH  EKODGH’ 
reS-COETIEOE 

ELSE  RESET  DATA  POIETEBS 


ELSE  RESET  TIIEB  2 


BETDBI 


938  FALLIK 

BCLB 

*0 .TEST 

939 

CMP.L 

TB2BIGH.D0 

940 

BGT 

DACBET 

941 

CMP.L 

TB2LOV.DO 

942 

BLT 

FALL1 

943 

BTST 

*2, TEST 

944 

BEQ 

STBT2 

945 

BBA 

DACBET 

946  FALL! 

BTST 

*2, TEST 

947 

BEQ 

DACBET 

948 

BBA 

BSTT2 

SET  SLOPE  BIT  TOFALLIM 
IF  HEi  DATA  >  TK  HIGH 
BETDBI 

IF  IEV  DATA  <  TK  LOV 
CHECK  IF  T2  ACTIFE 
IF  T2  EOT  ACTIFE 
START  T2 
ELSE  BETDBI 
IF  T2  EOT  ACTIFE 
BETDBI 

ELSE  BESET  T2 
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O0OBEC  244B 
OOOBEE  Q8F9  0002 


000BF6  23F9  0000 
OOOCOO  8000  0096 


000C04  4E71 
00OCO6  0C79  0001 
OOOCOE  6700  00 II 
00OC12  B0B9  0000 
000C18  6E00  0010 
OOOCIC  B0B9  0000 
000C22  6D00  0006 
000C26  6000  006* 


STBT2 


949 

950 

951 

952 

953 

954 

955 

956 

957 

958 

959  * 

960 

961 

962  AMBIEHT  10F 

963 

964 

965 


967 

968 

969 

970 

971 

972 


HOVEA.L  *3. *2 

BSET  *2,  TEST 


ELSE  SET  UK  POIMT  SFLAG2) 
SET  TI1CB2  BIT  OH 


ST AST  TIMES  2 


KOVE.L  TEMPT2.T2C1T 

BE*  DACBET  KETUBI 


CHECK  FOB  STABT  0?  AH  EVEST 


CMP1.H 

BED 

CMP  .L 

*1, DATS A? 

HEKTT 

TB2HIGH.D0 

ME*  DATA  >  TBG  HIGH 

BffT 

HEWTt 

YES  .  HP  EVEIT 

CMP  .L 

TE2L0i,D0 

ME*  DATA  <  T8G  LOW 

BLT 

IEVETT 

YES  -IE*  ETE1T 

BBA 

ahbavg 

ELSE  AVG  BOISE 

A  ME*  EFEMT  BAS  BEEH  DETECTED 


000C2A  4E71 
000C2C  08B9  0000 
OOOC34  343C  0028 
000C38  6100  047E 


574 

975 

976  ME*E7T 

HOP 

977 

BCLS 

*0 , BHAMQ1 

978 

MOTE.* 

140, D2 

979 

BSB 

DELAY 

980 

•  STABT  T1HEB  1 

TOBI  01  BAT.  BAH 
SET  DELAT  COOIT 
DELAT  40  OSEC. 


000C3C  08F9  0001 
000C44  4286 
000C48  3C39  0000 
OOOC4C  CCFC  0010 
O00C50  0888 
000C58  23C8  0000 
000C5C  23F9  0000 
000C88  4286 
000C68  3C39  0000 
000C8E  8CFC  0005 
000C72  CCFC  0008 
000C78  23C6  0000 
0Q0C7C  D7FC 
OOOC02  3680 
OOOC84  2200 
000C86  2400 
Q00C88  23C0  0000 


981 

982 

BSET 

•\ .TEST 

983 

CLB.L 

D6 

984 

MOTE.* 

TIME1 ,D6 

985 

MOLD 

*18, D6 

986 

ADD.L 

t 160,06 

987 

HOTE.L 

D6,TE»T1 

988 

HQVS.L 

TEMPT l.EVHTCIT 

989 

CLB.L 

D6 

990 

MOTE.* 

TIMB2.D6 

991 

DIED 

*5,D6 

992 

HOLD 

•8.06 

993 

DVE.L 

D6.TEMPT2 

994 

ADDA.L 

*2,  A3 

995 

HOVE.* 

D0.1A3) 

998 

MOTE . L 

DO.Dl 

997 

KVE.L 

D0,D2 

998 

M07E.L 

DO.IEGPK 

SET  TUBE  1  STATUS  OH 


SET  OP  COOHTEB  FOB  TIIEB1 


IKE.  FLAG3  (COE.  DATA) 
STOEE  DATA  POIIT 
STORE  IH  OLD  DATA 
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4 


000C8E  6000  0008  999  BRA  DACRR  RETCH 

1000 
1001  * 

1002  t  101  EVERT  SO  JUST  AVERAGE  THE  DATA 

1003  t 

1004 

1005 

OOOC92  6100  0052  1006  AMBAVG  BSR  RAT  UPDATE  AVG  TABLE 

000C96  2200  1007  HOVE. L  D0,D1  STORE  REV  DATA  IR  OLD 

1008 

1009  * 

1010  >  RETURH  FROM  INTERRUPT 

1011  * 

1012 

1013 


000C98  4E71 

000C9A  B7FC 

1014  DACRET 

1015 

HOP 

CMPA.L 

*EIDBRM,A3 

CHECK  FOR  E1D  OF  RAM 

OOOCAO  6C00  0024 

1016 

BGE 

EIDBOOM 

YES;  EVALUATE  LAST  EVER 

OOOCA4  41F9  0002 

1017 

LEA.L 

P1A.A0 

OOOCAA  1E39  0000 

1018 

MOVE . B 

P0RBC.D7 

HSR  A/D  IRERBUPT 

OOOCBO  08C7  0000 

1019 

BSR 

*0,D7 

000CB4  0887  0001 

1020 

BCLB 

»1,D7 

000CB8  1147  0007 

1021 

MOVE.B 

D7,BCRL[A0] 

OOOCBC  1E28  0005 

1022 

MOVE.B 

BDATAIA01.D7 

OOOCCO  4CDF  01C0 

1023 

H3VEM.L 

[A71»,D6-D7/A0 

HSTOH  HGISTERS 

000CC4  4E73 

000CC6  4E71 

000CC8  6100  14C2 

1024  RTE 

1025 

1026  • 

1027  i  EMU  OF  EVER  DETECTED 

1028  • 

1029 

1030 

1031  EIDBOOM  HOP 

1032  BSR  TIMSUB 

GO  AIALYZE  DATA 

OOOCCC  6 OCA 

1033 

BRA 

DACRR 

RETURI 

OOOCCE  4E71 

OOOCDO  08F9  0000 

1034 

1035  RAVL 

1036 

IOP 

BSR 

lO.BRAMOl 

TURK  OFF  BAT.  RAM 

000CD8  41F9  0000 

1037 

LEA.L 

FULLMSG , AO 

BEAM  FULL  ICSSAGE  DISPLAYED 

OOOCDE  6100  0398 

1038 

BSR 

DSPMSG 

000CE2  4E71 

OOOCE4  60FC 

1039  SIDLES 

1040 

HOP 

BRA 

E1DLES 

EIDLESS  LOO® 

1041 

1042  » 

1043  »m»»««*»if»»***»»»**mtm»**im»»**f»ti»m»»»t»»t*»***»i 

1044  * 

1045  •  RAT  -  THIS  ROUTIIE  UAI RTAIIS  A  RUR1IIG  A VERGE  OF  THE  IIPUT 

1048  •  DATA  .  THIS  AVERAGES  OUT  THE  ROISE  RECEIVED.  THIS 

1047  i  BOUTIRE  IS  OILT  CALLED  KILE  K  EVERT  IS  BEIIQ 

1048  *  RECORDED  . 
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1049  i 

1050  *  DO  -  IEIEST  DATA 

1051  i  D3  -  AVEBAGE  BOTRAT  -  BOTTOM  OF  BAT 

1052  «  D4  -  MOVING  TOTAL  AS  -  OLDEST  BAT  VALUE  P0I1TEK 

1053  » 

1054  * 

1055  «  TB1GGEB1  -  FIBST  JUMP  VALUE  (OFFSET) 

1056  >  SIZE1  -  1  SEC.  SIZE  BUFFEB  VAL 

1057  f  SIZE2  -  2  SEC.  SIZE  BUFFEB  VAL 

1058  <  SIZE3  -  4  SEC.  SIZE  BUFFEB  VAL 

1059  »  SIZE4  -  8  SEC.  SIZE  BUFFEB  VAL 

1060  « 

1061  « 

1062  i 

1063 

1064 

1065  « 

1066 


000CE6  0C79  0002 

1067  BAT 

CMPI.V 

*2,P#BUP 

OOOCEE  6E00  004A 

1068 

BGT 

PHBDEL 

000CF2  4286 

1069 

CLB.L 

Dd 

OOOCF4  3C16 

1070 

MOVE.# 

(A61.D6 

OOOCF6  9886 

1071 

SUB.L 

D6.D4 

SUM  --  SUM  -  OLD  AVG. 

OOOCF8  D880 

1072 

ADD.L 

DO  ,D4 

SUM  =  SUM  *  ME#  DATA 

OOOCFA  3C80 

1073 

MOVE.# 

DO, [A6] 

SAVE  DATA  11  BAT  TABLE 

OOOCFC  2604 

10”« 

MOVE.L 

D4.D3 

MOVE  11  SUM  FOB  DIVIDE 

OOOCFE  E083 

1075 

ASB.L 

*8,D3 

STABT  THE  DIVIDE 

OOODOO  DDFC 

1076 

ADDA.L 

*2,A6 

IICB  BAT  POINTER 

000D06  BDFC 

1077 

CMPA.L 

*EIDBAT,A6 

A6  >  TOP  OF  BAT 

OOODOC  6F00  004C 

1078 

BLE 

OIESEC 

10  GO  TO  SHIFTS 

OOODIO  2C79  0000 

1079 

MOVE.L 

B0TBAT.A6 

ELSE  BESET  BAT  POINTEB 

000D16  0839  0003 

1080 

BTST 

*3, TEST 

CHECK  FOB  P#B  UP  DELAY  BIT 

000D1E  6700  003A 

108! 

BEQ 

OIESEC 

IF  OFF  COITIIUE 

OOOD22  0479  0001 

1082 

SUB.# 

*1,P#BUP 

DECB  PIE  UP  DELAY  C0U1TEB 

000D2A  6600  002E 

1083 

BIE 

OIESEC 

OOOD2E  08B9  0003 

1084 

BCLB 

•3, TEST 

CLEAB  BAT  HIT  STAT 

000D36  6000  0022 

1085 

BBA 

OIESEC 

000D3A  0479  0001 

1086  PVBDEL 

SUBI.W 

♦1 ,P#BCIT 

000D42  6600  0054 

1087 

BIE 

STOBEID 

000D46  0479  0001 

1088 

SUBI.V 

«1,?#BUP 

000D4E  33FC  OFAO 

1089 

MOVE.# 

*4000 ,P»BCMT 

OOOD56  6000  0040 

1090 

BBA 

STOBEID 

1091 

1092 

000D5A  0CB9 

1093  OIESEC 

CMP.L 

•SIZEI .BOTRAT 

1  SEC.  AVG.  7 

000D64  6600  0008 

1094 

BIE 

TIOSEC 

10, CHECK  IEXT 

000D68  E883 

1095 

ASB.L 

*04, D3 

SHIFT 

OOOD6A  6000  002C 

1096 

BBA 

STOBEID 

EXIT 

1097 

000D6E  0CB9 

1098  TIOSEC 

C».L 

4SIZE2.B0TBAT 

2  SEC.  AVG  7 
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000D78  6600  0006 

1099 

BIE 

FOUBSEC 

VO, CHECK  IEKT 

0Q0D7C  EC83 

1100 

ASB.L 

*06,D3 

SHIFT 

00007E  6000  0018 

1101 

BBA 

STORE ID 

EXIT 

1102 

000D82  0CB9 

1103  F0U1SEC 

CNP.L 

•SIZE3.B0TBAT 

4  SEC.  AYG  ? 

000D8C  6600  0008 

1104 

BIE 

EIGHTSEC 

10, CHECK  IEIT 

O0OD9O  EC83 

1105 

ASB.L 

*06, D3 

SHIFT 

000D92  6000  0004 

1106 

BBA 

STOREVD 

EXIT 

1107 

000D96  EE83 

1108  EIGHTSEC  ASB.L 

*07, D3 

HOST  BE  8  SEC.  AYG. 

1109 

000D98  4E71 

1110  ST0BE1D 

10P 

000D9A  4E75 

1111 

RTS 

RETURI 

1112 

LI  13 

1114  i 

1115  itiiMHtiiiitiitMiiiimHifiHfHmffiMitiiiiiiHimtittii 

1116  * 

1117  • 

THIS  IS  WHERE  THE  BEAL  TINE  CLOCK  IS  SET.  THE  TINE  DATA 

1118  i 

IS  COHTAINED  IE  THE  ABBAT  SEC1  WITH  THE  ADDBESS  BYTES 

1119  • 

IK  CLKTB. 

THE  TINE  IS  OUTPUT  1  BYTE  AT  A  TINE  WITH  THE 

1120  * 

DATA  IV  THE  LOW  VIBBLE  AID  THE  ADDBESS  11  THE  HIGH 

1121  i 

1IBBLE.  THE  TIIC  IS  OUTPUT  II  THE  OBDEB  SS,®,HH,DD,NN,YY. 

1122  * 

1123  i»*#**»**mt«m«m*»«m»i«»*«tf»**i»mmi«»*»mH««fii#ti 

1124  • 

1125 

000D9C  48E7  E0F0 

1126  WRTCLK 

NO  YEN.  L 

D0-D2/A0-A3,- 

[A7] 

OOODAO  41F9  0002 

1127 

LEA.L 

P1A.A0 

GBT  I/O  PORT  ADDRESS 

000DA6  08B9  0002 

1128 

BCLB.B 

*2 , PORTBC 

NAKE  IT  A  DIB.  POST 

OOODAE  1179  0000 

1129 

NOYE.B 

PORTBC, BCITL1 AO 1  OUTPUT  DIBECTI01 

000DB6  117C  OOFF 

1130 

NOYE.B 

•OFFH.BDDBIAO]  HAKE  ALL  BITS  OUTPUT 

OOODBC  0039  OOOC 

1131 

OR.B 

♦OCH.POBTBC 

000DC4  1179  0000 

1132 

NOYE.B 

PORTBC, BCITLC AO] 

OOOOCC  117C  0020 

1133 

NOYE.B 

•HOLD , ADATA[AO]  HOLD  CLOCK 

000DD2  45F9  0000 

1134 

LEA.L 

SEC1 ,A2 

GET  TIIEB  TABLE 

000DD8  47F9  0000 

1135 

LEA.L 

CLKTB, A3 

GET  TINEB  COITBOL  WORDS 

OOODDE  7E0S 

1136 

NOYEQ 

»5,D7 

SET  COUITEB 

OOODEO  0039  0080 

1137 

OR.B 

•80H.H0UB1 

SET  FOUR  24  HOUR  CLOCK 

000DE8  1012 

1138  wrtclki 

NOYE.B 

(A2I.D0 

GET  TINE  VALUE 

OOODEA  0200  OOOF 

1139 

AID.B 

•OFH.DO 

GET  LOWER  IIBBLE 

OOODEE  801B 

1140 

OR.B 

[A3]*, DO 

STICK  01  COITBOL  BITS 

OOODFO  6100  0052 

1141 

BSB 

WBITEC 

GO  OUTPUT  VALUE 

000DF4  101 A 

1142 

NOYE.B 

[A2]*,D0 

GET  VALUE  AGAI1 

OOODFO  E808 

1143 

LSB.B 

*4, DO 

SHIFT  DOM  UPPER  IIBBLE 

OOODF8  801B 

1144 

OB.B 

[A3]*, DO 

STICK  01  COITBOL 

OOODFA  6100  0048 

1145 

BSB 

WBITEC 

GO  OUTPUT  VALUE 

OOODFE  51CF  FFE8 

1146 

DBBA 

D7 , WBTCLK 1 

IF  NORE.DO  IT  AGAII 

OOOE02  08B9  0002 

1147 

BCLB 

•2.P0BTBC 

NAKE  IT  A  DIB  POBT 

OOOEOA  1179  0000 

1148 

NOYE.B 

PORTBC, BCITL(AO]  OUTPUT  CITBOL 
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000E12  117C  OOFO 
OOOE 18  08F9  0002 
000E20  08B9  0003 
000E28  117C  0000 
000E2E  1179  0000 
000E38  0239  003F 
000E3E  4CDF  0F07 
000E42  4E75 


OOOE44  243C 
000E4A  6100  026C 
000E4E  1140  0005 
000E52  243C 
000E58  6100  025E 
000E5C  117C  OOAO 
000E62  243C 
000E68  6100  024E 
000E6C  117C  0020 
000E72  4E75 


OOOE74  48E7  EOFO 
000E78  41F9  0002 
000E7E  08F9  0003 
000E86  1179  0000 
OOOE8E  117C  0020 
000E94  45F9  0000 
OOOE9A  47F9  0000 
OOOEAO  7E05 
000EA2  343C  0064 
000EA6  6100  0210 
OOOEAA  4246 
OOOEAC  101B 
OOOEAE  6100  0140 
000EB2  1C00 
000SB4  1018 


1149 

MQVE.B 

♦OFOH.BDDBIAO]  SET  DATA  FOB  OUTPUT 

1150 

BSET.B 

*2, POBTBC  MAXE  IT  A  DATA  POST 

1151 

BCLB.B 

•3.P0BTBC 

1152 

MOVE.B 

*0,ADATA[A0)  ZEBO  DATA 

1153 

MOVE.B 

POBTBC ,BCITL[ AO ] 

1154 

AID.B 

*3FH,H0UB1  BESET  24  HOUR  BIT 

1155 

MOVEM.L 

CA7]* .D0-D2/A0-A3 

1156 

BTS 

1157 

1158 

1159  MBITEC 

WVE.L 

*500, D2 

1160 

BSB 

DELAY 

1161 

MOVE.B 

DO, BOAT A [AO] 

1162 

MOVE.L 

•100.D2 

1163 

BSB 

DELAY 

1164 

MOVE.B 

♦WRITE, ADATAt AO] 

1165 

MOVE.L 

*6,02 

1166 

BSB 

DELAY 

1167 

MOVE.B 

•HOLD.ADATACAO] 

1168 

BTS 

1169 

1170 

1171  » 

1173  * 

1174  .  THIS  SECTION  BEADS  THE  CURRENT  TIME  FBOM  THE  REAL  TIME  CLOCK. 

1175  «  THE  TIME  DATA  BEAD  IS  STORED  II  CLK1 ,CLK2 .CLK3 . AMD  THE  DISPLAY 

1176  •  BUFFER  AKDATA.TO  BEAD  THE  TIME,  THE  ADDRESS  BYTE  IN  CLKTB 

1177  •  IS  OUTPUT  AID  THEI  THE  COBBESPOIDIIG  TIIB  VALUE  IS  BEAD.  THE 

1178  »  TIME  IS  BEAD  II  THE  OBDEB  OF  :  SBC, Mil, HOUB.DAY, MONTH  YEAR 

1179  » 

1180  miiifftmiimimtmtifiiiimtiitHHmimMHmmHHH 

1181  « 

1182 

1183 


1184  BDCLX  MOVEM.L 

D0-D2/A0-A3, 

-U7] 

1185 

LEA.  L 

PI A , AO 

QET  I/O  POST  ADDRESS 

1186 

BSET.B 

*3, POBTBC 

1187 

MOVE.B 

POBTBC, BCITLt AO  1  OUTPUT  COITROL 

1188 

MOVE.B 

•HOLD , ADATAt AO ]  HOLD  BTC 

1189 

LEA.L 

SEC1.A2 

QET  TOP  OF  TIMEB  TABLE 

1190 

LEA.L 

CLKTB, A3 

QET  ADDRESS  TABLE  FOB  BTC 

1191 

MOVED 

*5,D7 

SET  COUNT  FOR  SIX  PARAttTEBS 

1192 

MOVE.! 

*  100 ,D2 

DELAY  100  USEC. 

1193 

BSB 

DELAY 

1194  BDCLX 1  CLB 

D6 

1195 

MOVE.B 

[A3]*, DO 

PUT  ADDRESS  II  DO 

1196 

BSB 

BE  ADC 

QET  TIICR  VALUE 

1197 

MOVE.B 

D0.D6 

SAVE  PABAIETEB 

1198 

MOVE.B 

[A3]*, DO 

QET  MEET  LOWEB  IIBBLE  ADDRESS 
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000EB6 

6100 

0138 

1199 

BSB 

RE  ADC 

GET  VALUE 

OOOEBA 

E948 

1200 

LSL 

*4,  DO 

SHIFT  INTO  HIGH  NIBBLE 

OOOEBC 

8C00 

1201 

OB.  B 

D0,D6 

COMBINE  WITH  LON  NIBBLE 

OOOEBE 

14C6 

1202 

MOVE.B 

D6.U21* 

SAVE  IN  TABLE 

OOOECO 

51CF 

FFE8 

1203 

D8BA 

D7.RDCLK1 

CONTINUE  FOR  SIX  TIMES 

000EC4 

117C 

0000 

1204 

MOVE.B 

«0,ADATA[AO] 

TURN  OFF  HOLD 

OOOECA 

08B9 

0003 

1205 

BCLB.B 

*3 , POBTBC 

OOOED2 

1179 

0000 

1206 

MOVE.B 

POBTBC, BCMTLtAO]  OUTPUT  CONTROL 

OOOEBA 

41F9 

0000 

1207 

LEA.L 

SEC  1, AO 

GET  TOP  OF  TIMER  TABLE 

OOOEEO 

43F9 

0000 

1208 

LEA.L 

CLX1.A1 

OOOEE6 

0239 

003F 

1209 

AMD.B 

*3FH,H0UR1 

RESET  24  HOUR  BIT 

OOOEEE 

343C 

0002 

1210 

MOVEJ 

»2,D2 

SET  COUTER  FOR  3  PARAMETERS 

OOOEF2 

1018 

1211  COMBIV  MOVE.B 

[AO]*, DO 

GET  FIRST  VALUE 

OOOEF4 

1218 

1212 

MOVE.B 

[ AO ]  + , D 1 

GET  SECOND  VALUE 

000EF6 

0240 

OOFF 

1213 

AMD  .1 

•OOFFH.DO 

MASK  OFF  EXTRA  BITS 

OOOEFA 

0241 

OOFF 

1214 

ADD.  V 

•OOFFH.Dl 

MASK  OFF  EXTRA  BITS 

OOOEFE 

E149 

1215 

LSL.V 

*8,D1 

MOVE  TO  HIGH  BYTE 

)OOFOO 

8041 

1216 

OBJ 

Dl.DO 

COMBINE  THE  VALUES 

000F02 

32C0 

1217 

MOVE  J 

DO, [All* 

STORE  IN  CLX  TABLE 

000F04 

51CA 

FFEC 

1218 

DBBA 

D2.C0MBIB 

000F08 

4280 

1219 

CLB.L 

DO 

OOOFOA 

43F9 

0000 

1220 

LEA.L 

AXDATA, A1 

UPDATE  DISPLAY  ARRAY 

OOOFIO 

1039 

0000 

1221 

MOVE.B 

YEAfil ,D0 

1222  « 

1223  • 

THIS  CODE  GETS  EACH  DIGIT  OF  THE  TIME  A  DATE  AID 

1224  » 

CONVERTS  IT  TO  ASCII  BEFORE  STORING  IT  INTO  THE 

1225  » 

DISPLAY  ARRAY  AXDATA. 

1226  t 

OOOF16 

E808 

1227 

LSB.B 

*4, DO  OOOF 18  0200  OOOF  1228  AMD.B 

OOOF1C 

0000 

0030 

1229 

OB.B 

•30H.D0 

000F20 

12C0 

1230 

MOVE.B 

DO, [All* 

000F22 

1039 

0000 

1231 

MOVE.B 

TEAR1.D0 

OOOF28 

0200 

OOOF 

1232 

AND.B 

*OFH , DO 

OOOF2C 

0000 

0030 

1233 

OB.B 

•30H.D0 

0G0F30 

12C0 

1234 

MOVE.B 

DO, [AH* 

000F32 

1039 

0000 

1235 

MOVE.B 

MONTH  1, DO 

900F38 

E808 

1236 

LSB.B 

•4,  DO 

000F3A 

0200 

OOOF 

1237 

AND.B 

•OFB.DO 

000F3E 

0000 

0030 

1238 

OB.B 

•30H.D0 

OOOF42 

12C0 

1239 

MOVE.B 

DO, (All* 

OOOF44 

1039 

0000 

1240 

MOVE.B 

MONTH  1, DO 

000F4A 

0200 

OOOF 

1241 

AMD.B 

•OFH.DO 

000F4E 

0000 

0030 

1242 

OB.B 

•30H.D0 

OOOF52 

12C0 

1243 

MOVE.B 

DO, [All* 

OOOF54 

1039 

0000 

1244 

MOVE.B 

DAY l , DO 

OOOF5A 

E808 

1245 

LSB.B 

•4, DO 

000F5C 

0200 

OOOF 

1246 

AMD.B 

•OFH.DO 

000F60 

0000 

0030 

1247 

OB.B 

♦30H.D0 

OOOF64 

12C0 

1248 

MOVE.B 

DO, [All* 

000F86 

1039 

0000 

1249 

MOVE.B 

DAY  1, DO  000F6C  0200  OOOF  1250  AND. 

*OFH,DO 


IOFH.DO 
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OOOF70 

0000 

0030 

1251 

OB.B 

I30H.D0 

000F74 

12C0 

1252 

MOTE . B 

DO, [All* 

000F76 

12FC 

002E 

1253 

MOVE.B 

*2EH, [A1 3+ 

000F7A 

1039 

0000 

1254 

MOVE. B 

H0UB1 ,D0 

000F80 

E808 

1255 

LSB  a 

*4,  DO 

OOOF82 

0200 

OOOF 

1256 

AMD.B 

tOFH.DO 

000F86 

0000 

0030 

1257 

OB.B 

I30H.D0 

000F8A 

12C0 

1258 

MOVE.B 

DO, [All* 

OOOF8C 

1039 

0000 

1259 

MOVE.B 

H0DR1 , DO 

000F92 

0200 

OOOF 

1260 

AID.B 

»OFH,DO 

000F96 

0000 

0030 

1261 

OB.B 

*30H,D0 

000F9A 

12C0 

1262 

MOVE.B 

DO, [All* 

000F9C 

12FC 

002E 

1263 

MOVE.B 

•2EH.IA11* 

OOOFAO 

1039 

0000 

1264 

MOVE.B 

MI  VI , DO 

000FA6 

E808 

1265 

LSB  B 

*4, DO 

000FA8 

0200 

OOOF 

1266 

AMD.B 

•OFH.DO 

OOOFAC 

0000 

0030 

1267 

OB.B 

•30H.D0 

OOOFBO 

12C0 

1268 

MOVE.B 

DO, (All* 

000FB2 

1039 

0000 

1269 

MOVE.B 

MINI, DO 

OOOFB8 

0200 

OOOF 

1270 

AMD.B 

•OFH.DO 

OOOFBC 

0000 

0030 

1271 

OB.B 

•30H.DO 

OOOFCO 

12C0 

1272 

MOVE.B 

DO, [All* 

000FC2 

4280 

1273 

CLB.L 

DO 

000FC4 

12FC 

002E 

1274 

MOVE.B 

42EH.U1)* 

000FC8 

1039 

0000 

1275 

MOVE.B 

SEC  1, DO 

OOOFCE 

E808 

1276 

LSB.B 

♦4,  DO 

OOOFDO 

0200 

OOOF 

1277 

AMD.B 

•OFH.DO 

OOOFD4 

0000 

0030 

1278 

OB.B 

•30H.D0 

000FD8 

12C0 

1279 

MOVE.B 

DO, [All* 

OOOFDA 

1039 

0000 

1280 

MOVE.B 

SEC  1, DO 

OOOFEO 

0200 

OOOF 

1281 

AMD.B 

•OFH.DO 

OOOFE4 

0000 

0030 

1282 

OB.B 

*30H,D0 

OOOFE8 

12C0 

1283 

MOVE.B 

DO, [All* 

OOOFEA 

4CDF 

OF07 

1284 

MOVEM.L 

(A,!\D0-D2/A0-A3 

OOOFEE 

4E75 

1285 

BTS 

OOOFFO 

1140 

0005 

1286  BE  ADC 

MOVE.B 

DO.BDATAUOj  OUTPUT  ADDRESS 

0Q0FF4 

117C 

0060 

1287 

MOVE.B 

*BEAD,ADATA[AO]  OUTPUT  BEAD  COIMUMD 

OOOFFA 

343C 

0006 

1288 

MOVE.* 

*6,D2  OOOFFE  6100  00B8  1289 

001002 

1028 

0005 

1290 

MOVE.B 

BDATA1A01.D0  GET  DATA 

001006 

0200 

OOOF 

1291 

AMD.B 

•OFH.DO  MASK  OFF  EXTRA  BITS 

001004 

117C 

0020 

1292 

MOVE.B 

•HOLD , ADATA [ AO ]  HOLD  CLOCK 

001010 

4E75 

1293 

BTS 

1294 

1295 

1296  • 

1297  <  MEMORY  DIAGIOSTIC  EBBOB  BODTIME 

1298  >  THIS  BODTIME  DISPLAYS  THE  AfPBOPBIATE  EBBOB  DETEBMINED 

1299  »  BY  THE  F'~>  SET  IM  D7. 

1300  i  BIT  0  •  BOM  CHECK  SUM  EBBOB 

1301  i  BIT  1  STATIC  BAM  EBBOB 


DELAY 
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1302  i  BIT  2  -  BATTERY  RAM  ERROR 

1303  » 

1304 


001012  08F9  0000 

1305  MEMERR 

BSET 

<0,BRAMDM 

TURM  OFF  BAT.  RAM 

00101A  48E7  0100 

1306 

MOYEM.L 

D7,-[A7) 

SAYE  D7  DIAGMOSTICS  STATOS 

00101E  6100  1126 

1307 

BSR 

IHITDS 

IMITIALIZE  DISPLAY 

001022  4CDF  0080 

1308 

MOYEM.L 

[A7J+.D7 

001026  0807  0000 

1309 

BTST 

#0 ,  D7 

CHECK  FOR  ROM  ERROR 

00102A  6700  000C 

1310 

BEQ 

MEM1 

00102E  41F9  0000 

1311 

LEA.L 

BOMMSG.AO 

GET  ROM  MESSAGE 

001034  6000  001A 

1312 

BRA 

MEMSG 

001038  0807  0001 

1313  MEM1 

BTST 

»1,D7 

CHECK  FOR  RAM  ERROR 

00103C  6700  000C 

1314 

BEQ 

MEM2 

001040  41F9  0000 

1315 

LEA.L 

SRAMSG.AO 

GET  RAM  ERROR  MESSAGE 

001046  6000  0008 

1316 

BRA 

MEMSG 

00104A  41F9  0000 

1317  MEM2 

LEA.L 

BRAMSG.AO 

MUST  BE  BAT  OR  BATTERY  ERROR 

001050  13FC  0000 

1318  MEMSG 

MOVE.B 

•00, DSP ADR 

SET  DP  START  ADDRESS  POIMTER 

001058  7C0F 

1319 

MOVEQ 

*15,D6 

IMIT  CHARACTER  COUMT 

00105A  IE18 

1320  MEK3LP 

MOYE.B 

[A01+.D7 

GET  DATA  BYTE 

00105C  E14F 

1321 

LSL 

«8.D7 

00105E  1E39  0000 

1322 

MOYE.B 

DSP ADR, D7 

GET  ADDRESS  BYTE 

001064  6100  1034 

1323 

BSR 

IRDISP 

GO  WRITE  DATA  TO  DISPLAY 

001068  0639  0001 

1324 

ADD.B 

•1, DSP ADR 

I ICR.  I IDEE 

001070  51CE  FFE8 

1325 

DBfiA 

D6.MEM3LP 

DECR.  CHARACTER  COUMT 

001074  4E71 

1326  MEMSTP 

MOP 

001076  60FC 

1327 

BRA 

MEMSTP 

1328  « 

1329  llllllllIXillllliilllllllllHimiHIIIHIIIIIHIIIIIHIIIIKil 


1330  • 

1331  i  THIS  ROUT I ME  DISPLAYS  THE  MESSAGE  POIMTED  TO 

1332  «  BY  AO  OMTO  THE  DISPLAY 

1333  » 

1334  iiiHiiiiiiiiimiiMiiiiiiimiiiiiHiiiiiiiiHiHiiiiiiimiii 


1335  » 

1336 


001078  0C79  0000 

1337  DSPMSG 

CMPI.W 

tQO.BOOMFLG 

IF  MOT  II  AM  EVEMT 

001080  6700  0010 

1338 

BEQ 

DSPCOMT 

COMTIMUE 

001084  0C79  0001 

1339 

CMPI.W 

♦01,  OFF 

IF  DISPLAY  OFF  -  EXIT 

00108C  6700  0004 

1340 

BEQ 

DSPCOMT 

001090  4E75 

1341 

RTS 

001092  13FC  0000 

1342  DSPCOMT 

MQYE.B 

<00, DSP ADR 

SET  UP  START  ADDRESS  POIMTER 

00109A  7C0F 

1343 

MOVEQ 

<15. D6 

IMIT  CHARACTER  COUMT 

00109C  1E18 

1344  DSPMLP 

MOYE.B 

[A0J*,D7 

GET  DATA  BYTE 

00109E  E14F 

1345 

LSL 

<8,D7 

0010A0  1E39  0000 

1346 

MOYE.B 

DSPADB.D7 

GET  ADDRESS  BYTE 

0010A6  6100  0FF2 

1347 

BSR 

WRDISP 

GO  WRITE  DATA  TO  DISPLAY 

0010AA  0639  0001 

1348 

ADD.B 

<1, DSP ADR 

IMCB.  IXDEX 

0010B2  51CE  FFE8 

1349 

DBRA 

D6, DSPMLP 

DECR.  CHARACTER  COUMT 

0010B8  4E75 

1350 

RTS 

1351 
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fill  tl*f  t  III  tit  llltl  tHHItlltltiiMlItt 
I 

»  DEL4Y  SOOT I HE  -  USE  THE  VALUE  II  D2  TO  COOIT 

*  THE  COITEHTS  OF  D2  COMTAIIS  THE  lUMBEH  OF  USEC'S  TO  DELAY. 


1352 

1353 

1354 

1355 

1356  « 

1357  iHiiiiHmiiiHHiuiumtmmiimuiHHtiHifiiiimfiiH 

1358 


BUS  EBfiOH  IMTEBBUPT 
ADDRESS  ERROR  IMTERRUPT 


0010B8  51CA  FFFE 

1359  DELAY 

DBRA 

0010BC  4E75 

1360 

RTS 

1361 

1362 

0010BE  4E73 

1363  BOSEHB 

RTE 

OOIOCO  4E73 

1364  ADDERR 

RTE 

1365 

1366 

1367 

1368 

1369 

1370 

1371 

1372 

1373 

1374 

1375 

1376 


HOOTIME  'KEYPAD' 

This  routine  services  a  keypad  interrupt, parses  the  user 
and  provides  user  interface. 

All  function  keys  are  serviced  and  nuaeric  input 

decoded  and  stored.  Written  in  68000  assembler  using  HP64000 


0010C2  4E71 

13'  7  KEYPD 

HOP 

0010C4  48E7 

FFFE 

1378 

MOVEM.L 

DO-D7/AO-A6,- 

[A7] 

0010C8  23C9 

0000 

1379 

MOVE.L 

Ai.CURPMT 

SAVE  CURREIT  DATA  POIMTER 

0010CE  33C3 

0000 

1380 

MOVE.W 

D3.CURAVG 

0010D4  4EB9 

0000 

1381 

JSS 

GETKEY 

GET  USER  IIPUT 

0010DA  0C79 

OOFF 

1382 

CMPI.W 

•OFFH.KEY 

OFF  OB  01  REQUEST’ 

0010E2  6700 

00E0 

1383 

BEQ 

OFFOI 

0010E6  0C79 

0001 

1384 

CMPI.W 

401H.OFF 

IF  I0T,  IS  DISPLAY  01’ 

0010EE  6700 

0012 

1385 

BEQ 

BRAFTM 

YES,  MOVE  TO  APPROPRAITE  FUICTIOI 

0010F2  0C79 

OOCC 

1386 

CMPI.W 

•OCCH.KEY 

0010FA  6700 

0068 

1387 

BEQ 

TOGDSP 

0010FE  6000 

OFCC 

1388 

BRA 

KEYRET 

10,  WAIT  TO  RECEIVE  A  DSPOI  CMD 

1389 

1390 

1391 

1392 

1393 

1394 

1395 


IIPUT  FOR  KEYS  'A'  THROUGH  T  HAVE  BEEI  CODED  IMTO  VARIABLE 
'FUICT'  US  IMG  A  -  F  (HEX)  VALUES.  CHECK  TO  SEE  IHICH  FUICTIOI 
WAS  SELECTED,  THEI  HOVE  TO  THAT  ROUT1IE. 


001102  0C79  0000 

1396  BRAFTI 

CMPI.W 

•OQH, FUICT 

FUICTIOI  ACTIVE’ 

001 10A  6700  0088 

1397 

BEQ 

GETFTI 

IF  IOT,  COIfERT  IIPUT 

001 10E  0C79  000A 

1398 

CMPI.W 

*0 AH, FUICT 

A  -  Till  AID  DATE 

001116  6700  01B8 

1399 

BEQ 

AKEY 

001111  0C79  000B 

1400 

CMPI.W 

•OBH, FUICT 

B  -  STATISTICAL  IIFO 

001122  8700  0578 

1401 

BEQ 

BKET 

79 


C  -  CALIBBATIOI 


001128  0C79  OOOC  1402  CMPI.I  *OCH,FOMCT 

00112E  6700  0916  1403  BEQ  CKEY 

001132  0C79  OOOD  1404  CMPI .W  tODH.FUMCT  D  -  SOFT  VALUES 

001 13A  6700  0990  1405  BEQ  DKEY 

00113E  0C79  OOOE  1406  CMPI.I  #0£H , FDVCT  E  -  MEMOBY  LEFT 

001146  6700  0E36  1407  BEQ  EKEY 

00114A  0C79  OOOF  1408  CMPI.I  •OFH.FOUCT  F  -  DATA  SAVE 

001152  6700  OEAO  1409  BEQ  FKEY 

001156  33FC  0002  1410  BADFTM  MOVE. I  *2H,EBBM0M  'SELECT  FOICTIOI' 

001 15E  4EF9  0000  1411  JMP  EBBOB 

1412 

1413 

001164  0C79  0000  1414  TOGDSP  CMPI.I  tO.BOOMFLQ  CHECK  FOB  DISPLAY  BLAIKIIQ 

00116C  6700  0016  1415  BEQ  BOOMOI 

001170  4279  0000  1416  CLB.I  BOOMFLQ 

001176  41F9  0000  1417  LEA.L  B00MSQ1 ,A0 

00117C  6100  FEFA  1418  BSB  DSPMSS 

001180  6000  0F4A  1419  BBA  KEYSET 

001184  33FC  OOFF  1420  BOOMOI  MOVE. I  *0FFH, BOOMFLQ 

00118C  6100  OFB 8  1421  BSB  IIITDS 

001190  6000  0F3A  1422  BBA  KEYSET 

1423 


1424 

1425 

1426 

1427 

1428 


IIPUT  IS  EITHEB  USES  FDMCTIOK  A-F,  A  COIMAND  TO  CLEAB, 
OK/OFF,  OB  IS  AM  EBBOB.  SET  FOMCTIOI  CODE  OB  BBAVCH  TO 
APPBOPBIATE  BODTIME. 


001194  0C79  0001 

1429 

1430  GETFTM 

CMPI.I 

00119C  6600  0010 

1431 

BME 

0011 AO  33F9  0000 

1432 

MOVE. I 

0011AA  4EF8  1102 

1433 

JMP 

001 1AE  0C79  OOCC 

1434  MOTFTM 

CMPI.I 

001 1B6  6600  0068 

1435 

BME 

0011  BA  6100  0F8A 

1436 

BSB 

001 1BE  4EF9  0000 

1437 

JMP 

1438 

*1H, ALPHA 

IAS  LETTEB  IMP0T7 

MOTFTM 

IF  MOT,  CHECK  COWAMDS 

KEY , FDMCT 

IF  SO,  SET  FOMCTIOM  CODE 

BBAFTM 

...FIMD  FOMCTIOI  BODTIME 

♦OCCH.KEY 

•AS  ’CLEAB’  IMPDT? 

EBBOB 

'KEY  EITBY  EBBOB' 

IMITDS 

CLEAB  DISPLAY 

KEYSET 

1439 

1440 

1441 


TDBMS  DISPLAY  OFF  OB  OM. 


001 IC4  33FC  0000 

1442 

1443  OFFOI 

MOVE.! 

001  ICC  33FC  0000 

1444 

MOVE. I 

001 1D4  13FC  0000 

1445 

MOVE . B 

0011DC  6100  0F88 

1446 

BSB 

001 1E0  0C79  0000 

1447 

CMPI.I 

0011E8  6700  0028 

1448 

BEQ 

001 1EC  33FC  0000 

1449 

1450  DSPOFF 

MOVE.I 

001 1F4  08B9  0000 

1451 

BCLB 

♦OOH.FUMCT 

CLEAB  FOICTIOI  FUG 

•OOH.COOIT 

CLEAB  KEY  COOIT 

IOOH.DSPADB 

BESET  DISPLAY  ADDB 

IIITDS 

CLEAB  DISPLAY 

•OOH.OFF 

IS  DISPLAY  OFF? 

DSPOI 

IF  SO,  TOBI  IT  01 

♦OOH.OFF 

TUBI  DISPLAY  OFF 

•O.CALFLG 

CLEAB  CALIBBATIOI  FUG 
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001 1FC  4279  0000 

1452 

CLB.W 

ADSPFLG 

CLEAR  CAL  2  FLAG 

001202  41F9  0000 

1453 

LEA.L 

S00MSG1 ,A0 

001208  6100  FE6E 

1454 

BSB 

DSPMSG 

00120C  4EF9  0000 

1455 

JMP 

KEYSET 

1456 

001212  33FC  0001 

1457  DSPOti 

MOVE.# 

I01B.0FF 

TURK  DISPLAY  OS 

00121 A  4EF9  0000 

1458 

JMP 

KEYBET 

1459  1460 

1461  ;  EBBOB  SOBBOOTIME  PBIMTS  ERBOR  MESSAGE  TO  DISPLAY,  DELAYS  3 

1462  ;  SECOSDS,  CLEABS  VARIABLES,  THEM  RETORMS . 

1463  I:::::::::::::::::::::::::::;::::::::::;:::::::::::::::;:::: 


1464 

001220 

4E71 

1465 

EBBOB 

SOP 

001222 

3439 

0000 

i  466 

MOVE.! 

EBBBUM.D2 

EBBOB  *  ISTO  D2 

001228 

E94A 

1467 

LSL 

»4,D2 

MULTIPLY  BY  16 

00122A 

41F9 

0000 

.468 

LEA  L 

EBBMSG.AO 

EBBOB  MESSAGE  BASE  ADDB 

001230 

D0C2 

1469 

ADDA 

D2.A0 

ADDRESSES  CORRECT  EBB  MSG 

001232 

33FC 

0000 

1470 

MOVE.# 

»00,EBRMuM 

CLEAfi  ERBSUM 

00 1 23A 

6100 

FE3C 

1471 

BSB 

DSPMSG 

00  i  23E 

0C79 

OOOA 

1472 

CMPI.M 

*OAH, FUSCT 

IS  FOMCTIOS  A  OS’ 

001246 

6600 

0016 

1473 

BSE 

TBYB 

00124A 

720B 

1474 

MOVED 

*11,01 

12  WORDS  TO  CLEAR 

00124C 

45F9 

0000 

1475 

LEA.L 

HIYB.A2 

START  CLEARING  AT  HIYB 

001252 

34FC 

0000 

1476 

CLEARA 

MOVE.# 

*00H,iA2l* 

ZEBO  OUT  BOFFEBS 

001256 

51C9 

FFFA 

1477 

DBRA 

Dl, CLEARA 

00125A 

6000 

003E 

1  '  ) 

BBA 

VOMEROM 

00125E 

0C79 

OOOB 

1479 

TRYB 

CMP1.W 

*0BH , FUSCT 

IS  FDMCT I OS  B  OS’ 

001266 

6600 

0016 

1480 

BSE 

TBYD 

00126A 

7207 

1481 

MOVED 

»7,D1 

8  #OBDS  TO  CLEAfi 

00I26C 

45F9 

onoo 

1482 

LEA.L 

HITT.A2 

STABT  CLEABIBG  AT  HITT 

001272 

34FC 

0000 

1483 

CLEABB 

MOVE.# 

*008, [A21* 

ZEBO  OUT  BOFFEBS 

001276 

51C9 

FFFA 

1484 

DBRA 

Dl, CLEABB 

00127A 

6000 

001E 

1485 

BRA 

SOSEBOS 

00127E 

0C79 

OOOD 

1486 

TBYD 

CMPI.V 

*0DH , FDMCT 

IS  FUSCTIOS  D  OS’ 

001286 

6600 

0012 

1487 

BSE 

XOSEBOI 

SO  FUSCT IOSS  ABE  OS 

00128A 

720B 

1488 

MOVED 

*11, Dl 

12  WORDS  TO  CLEAR 

00128C 

45F9 

0000 

1489 

LEA.L 

HITB3.A2 

STABT  CLEABISG  AT  HITB3 

001292 

34FC 

0000 

1490 

CLEABD 

MOVE.  4) 

*00H, [A2]+ 

ZEBO  OUT  BUFFERS 

001296 

51C9 

FFFA 

1491 

DBBA 

Di, CLEABD 

00129A 

33FC 

0000 

1492 

10MEB0M 

MOVE.# 

•OOH.FUMCT 

CLEAfi  FUSCTIOS  FLAG 

0012A2 

33FC 

OOFF 

1493 

MOVE# 

•OFFB.KEY 

CLEAR  KEY 

0012AA 

33FC 

0000 

1494 

MOVE.# 

*00H, ALPHA 

CUAB  ALPHA  FUG 

0012B2 

33FC 

0000 

1495 

MOVE.# 

♦OOH, COURT 

CLEAR  KEY  COURT 

0012BA 

13FC 

0000 

1496 

HOVE . B 

•OOH , DSPADR 

BESET  DISPUY  ADDB 

0012C2 

33FC 

0000 

1497 

MOVE.# 

•OOH , POIMT 

CLEAR  DECIMAL  POIIT 

0012CA 

4EF9 

0000 

1498 

JMP 

KEYBET 

1499 

1500 

1501 

;  AXET 

- 

KEY  SEBVICE  ROUTISE  FOB  DATE  AID  TIIC 

1502 

81 


1503 

1504 

1505 

1506 

1507 

1508 

1509 

1510 

1511 

1SI9 

F0BM4TTIMG  OF  D4T4  IS  4S  FOLLOB: 

<on>  <4>  (enter)  YYMfDD.HH.IN.SS  (enter) 

VHEBE  YY  REPRESEMT  THE  FIRST  410  SEC01D  DIGITS  OF 

THE  CURRENT  YE4B,  M  LIKEWISE  REPRESENTS  THE  MONTH, 

OD  THE  D4Y,  HH  THE  HODS.  IN  THE  MIVDTES,  410  SS  THE 
SECOKOS.  VALID  ENTRIES  FOB  THESE  NUMBERS  ABE  AMY 

VALID  DATE  AMD  TIME. 

1513 

0012D0  0679  0001 

1514  4XEY  ADDI.W 

*1H, COUNT 

INCREMENT  KEYSTROKE  CODMT 

0012D8  0C79  00CC 

1515 

CMPI.W 

•OCCH.KEY 

CLEAR  COHAMD? 

0012E0  6700  0270 

1516 

BED 

ACLEAB 

0012E4  0C79  0001 

1517 

CMPI.W 

»1H, COUNT 

FIBST  KEY? 

0012EC  6700  0268 

1518 

BEQ 

ISTIME 

IF  SO.  DISPLAY  TIME 

0012F0  0C79  0002 

1519 

CMPI.W 

•2H.C00MT 

SECOND  KEY’ 

0012F8  6700  003E 

1520 

BEQ 

AEMT 

SHOULD  BE  'ENTER' 

0012FC  0C79  0009 

1521 

CMPI.W 

I9H.C0DMT 

POINT  FOLLOB  DAY 

001304  6700  ODOE 

1522 

BEQ 

DECPTS 

001308  0C79  OOOC 

1523 

CMPI.W 

•OCB , COUNT 

POINT  FOLLOB  BBS 

001310  6700  0D02 

1524 

BEQ 

DECPTS 

001314  0C79  OOOF 

1525 

CMPI.W 

iofh.count 

POINT  FOLLOB  MINUTES 

00 13 iC  6700  0CF6 

1528 

BEQ 

DECPTS 

001320  0C79  0012 

1527 

CMPI.W 

*12H, COUNT 

SHOULD  BE  AX  'ENTER' 

001328  6600  0024 

1528 

BME 

ISDIGA 

00132C  0C79  OOEE 

1529 

CMPI.W 

♦OEEH.KET 

'ENTER'  COINAID 

001334  6700  023E 

1530 

BEQ 

AEMTEB 

1531 

001338  0C79  OOEE 

1532  4EMT  CMPI.W 

•OEEH.KEY 

001340  6600  FEDE 

1533 

SHE 

ERSOB 

'KEY  ENTRY  ERBOR' 

001344  6100  OEOO 

1534 

BSB 

IMITDS 

001348  4EF9  0000 

1535 

JMP 

KEYSET 

1536 

1537 

1538 

ISDIGA 

CHECKS  FORMAT  AMD  BARGE  FOR  INPUT 

1539 

5,  7.  A. 

D.  10  AMD  11  ABE  SPECIAL  CASES  IM  WHICH  THE 

1540 

IUMBEBS  MOST  MOT  EXCEED  PBEDETESMIXED  VALDES. 

1<U1 

1542 

00134E  0C79  0004 

1543  ISDIGA  CMPI.W 

*OAfl,KET 

IS  KEY  )  10’ 

001356  6C00  FEC8 

1544 

BGE 

ERBOR 

'KEY  ENTRY  ERROR' 

001354  0C79  0005 

1545 

CMPI.W 

•OSH .COUNT 

IJ  5TH  KEY’ 

001362  6600  0014 

1546 

BIE 

CHKA7 

001388  0C79  0002 

1547 

CMPI.W 

•2H.KET 

FIBST  DIGIT  OF  MONTH 

00136E  6D00  009E 

1548 

BLT 

SAVEA 

001372  33FC  0003 

1549 

MOVE.W 

• 3 H, ERBIUM 

‘INVALID  VUIBER' 

001374  4EF8  1220 

1550 

Jiff 

EBBOB 

1551 

00137E  0C79  0007 

1552  CHXA7  CMPI.W 

*07H, COUNT 

7TH  KEY’ 

82 


001308  8600  0014 

1553 

BIE 

CHK44 

001384  0C79  0004 

1554 

CMPI.V 

*OiB,KEY 

FIBST  DIGIT  OF  DAY 

001392  8D00  0074 

1555 

8LT 

S4VE4 

001396  33FC  0003 

1556 

MOTE.# 

•3H.EBBVUM 

’IVT4LID  IDMBEB' 

00139E  4EF8  1220 

1557 

JMP 

EBBOB 

1558 

001342  0C79  0004 

1559  CHX44 

CMPI.V 

#04fl,C0UMT 

10TB  KEY’ 

001344  6600  0014 

1560 

BVE 

CHK4D 

00134E  0C79  0003 

1561 

cm.  f 

*03h,key 

FIBST  DIGIT  OF  HQUBS 

0013B6  6000  0056 

1562 

8LT 

S4TE4 

001364  33FC  0003 

1563 

MOTE.V 

*3B,EBBinJM 

‘II74LID  IU1SEB' 

0013C2  4EF8  1220 

1564 

JMP 

EBBOB 

1565 

0013C6  0C79  0000 

1566  CHX4D 

CMPI.W 

•ODfl.COOIT 

13TB  KEY ’ 

0013CE  6600  0014 

1567 

BUS 

CHK410 

001302  0C79  0006 

1568 

CMPI.V 

«06H,KEY 

FIBST  DIGIT  OF  MIMUTES 

00 1304  6000  0032 

1569 

BIT 

S4TE4 

0013DE  33FC  0003 

1570 

MOVE.* 

*3H,EBBIUM 

’IITAlID  HUMBER' 

0013E6  4EF8  1220 

1571 

JMP 

EBBOB 

1572 

0013E4  0C79  0010 

1573  CHX410 

CMPI.V 

tlOH.COOIT 

16TB  KEY’ 

0013F2  6600  0014 

1574 

BVE 

S4TE4 

0013F6  0C79  0006 

1575 

CMPI.V 

»6H,XEY 

FIBST  DIGIT  OF  SECOIDS 

0013FE  6D00  000E 

1578 

BLT 

S4VE4 

001402  33FC  0003 

1577 

MOTE.V 

*3H,EBBI0M 

OILY  ZEBO  IMPUT  FOB  SECS 

001404  4EF8  1220 

ir»: 

JMP 

EBBOB 

1579 

1580 

15B!  . 

1582  ; 

S4VE4 

STOBES  IIPOT  DIGIT  FOB  FDTOBE  USE 

. 

1584 

00140E  0C79  0003 

1585  S4TE4 

CMPI.V 

♦3B.C0UIT 

001416  6600  0012 

1588 

BVE 

404 

001414  33F9  0000 

1587 

MOVE. V 

KEY.HIYB 

S4TE  FIBST  DIG  OF  YE4B 

001424  4EF9  0000 

1588 

JMP 

PUTKEY 

MBITS  TO  DISPLAY 

001424  0C79  0004 

1589  404 

CMPI.V 

*04B,C00IT 

001432  6600  0012 

1590 

BVE 

405 

001436  33F9  0000 

1591 

MOPE. V 

KEY.LOYB 

S47E  SECOID  DIG  OF  YE4B 

001440  4EF9  0000 

1592 

JMP 

PUTKEY 

WRITE  TO  DISPL4Y 

001446  0C79  0005 

1593  405 

CMPI.V 

V05H.C001T 

00144E  8600  0012 

1594 

BIE 

406 

001452  33F9  0000 

1595 

MOTE.V 

KEY, HIM) 

SAVE  FIBST  DIG  OF  M0IT8 

00145C  4EF9  0000 

1596 

JMP 

PUTKEY 

VBITE  TO  DISPLAY 

001462  0C79  0006 

1597  406 

CMPI.V 

•06H,CO0IT 

001464  6600  0012 

1598 

BIE 

407 

0 0146*  33F9  0000 

1599 

MOTE.V 

KEY.LOMO 

SATE  SECOID  DIG  OF  MOVTB 

001478  4EF9  0000 

1600 

JMP 

PUTKEY 

VBITE  TO  DISPL4Y 

00147E  0C79  0007 

1601  407 

CMPI.V 

ma.com 

001486  6600  0012 

1602 

BIE 

408 
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00 148 A  33F9  0000 

1603 

MOVE.* 

KEY.HIDA 

SAVE  FIBST  DIG  OF  DAY 

001494  4EF9  0000 

1604 

JMP 

PDTXEY 

RITE  TO  DISPUT 

00149A  0C79  0008 

1605  AOS 

CMPI.W 

•osH.comrr 

0014A2  6600  0012 

1606 

BIE 

AA 

0014A6  33F9  0000 

1607 

MOVE.* 

KEY.LODA 

SAVE  SECOID  DIG  OF  DAY 

0014B0  4EF9  0000 

1608 

JMP 

POTKET 

VBITE  TO  DISPUT 

0014B6  0C79  OOOA 

1609  AA 

CMPI.V 

•OAH.COUR 

0014BE  6600  0012 

1610 

BIE 

AB 

00I4C2  33F9  0000 

1611 

MOVE.* 

KEY.HIHB 

SAVE  FIBST  DIG  OF  HOOB 

0014CC  4EF9  0000 

1612 

JMP 

PUTKET 

VBITE  TO  DISPLAY 

0014D2  0C79  OOOB 

1613  AB 

CMPI.V 

•OBH.COUR 

0014DA  6600  0012 

1614 

BIE 

AD 

0014DE  33F9  0000 

16i5 

MOVE.* 

KEY.LOHB 

SAVE  SECOID  DIG  OF  BOOB 

0014E8  4EF9  0000 

1616 

JMP 

POTKET 

VBITE  TO  DISPUT 

0014EE  0C79  OOOD 

1617  AD 

CMPI.V 

#ODH,COOR 

0014F6  6600  0012 

1618 

an 

AE 

0014FA  33F9  0000 

1619 

MOVE.* 

KEY.HIMI 

SAVE  FIBST  DIG  OF  MIIUTES 

001504  4EF9  0000 

1620 

JMP 

POTKET 

VBITE  TO  DISPLAY 

00 150 A  0C79  OOOE 

1621  AE 

CMPI.V 

♦OEH.COUR 

001512  8600  0012 

1622 

BIE 

A10 

001516  33F9  0000 

1623 

MOVE.* 

KEY, LOW 

SAVE  SECOID  DIG  OF  MIIUTES 

001520  4EF9  0000 

1624 

JMP 

POTKET 

VBITE  TO  DISPUT 

001526  0C79  0010 

1625  A10 

CMPI.V 

tlOB.COUR 

00152E  6600  0012 

1626 

BIE 

All 

001532  33F9  0000 

1627 

K)VE.V 

KEY.HISC 

SAVE  FIBST  DIGIT  OF  SECOIDS 

00I53C  4EF9  O^OO 

1628 

JMP 

POTKET 

VBITE  TO  DISPUT 

001542  33F9  0300 

1629  All 

MOVE.* 

KEY, LOSC 

SAVE  SECOID  DIG  OF  SECOIDS 

00154C  4EF9  0000 

1630 

JMP 

POTKET 

VBITE  TO  DISPUT 

1631 

1632 

1633  ;  ACLEAfi  -  CLEARS  CUBBER  DISPUT 

1634 

1635 

001552  6100  0BF2  1636  ACLEAB  BSB  IIITDS 
1637 
1630 

1639  ;  ISTI*  -  DISPLAYS  VOHKIIG  VALUES  FOB  CUBBEIT  TIIC 

1640 


001556  4E71 

iO«2  ISTIME 

IOP 

001558  6100  F91A 

1643 

BSB 

00 i 55C  41F9  0000 

1644 

LEA.L 

001562  6100  FB14 

1645 

BSB 

001568  13FC  0000 

1846 

MOVE.B 

00158E  4EF9  0000 

1647 

JMP 

1848 

BDCLK  GET  COBBER  TIME  AID  DATE 

AXDA7A , AO 

DSPNSQ 

*00H ,  DSPADB  BESET  DISPLAY  ADDS 
KEYSET 


1649 

1850 

1651 


AEREB  -  STORKS  IIPUT  DATA  II  SPECIFIC  BUFFEBS 


001574  4E71  1653  AEMTER 

MOP 

001578  45F9  0000  1654 

LEA.L  HIYR.A2 

00157C  47F9  0000  1 

i655 

LEA.L  YEAR, A3 

001582  4281  1 

1656 

CLfl.L  DI 

001584  321A 

1657 

MOVE.#  ( A2 I ♦ , D 1 

001586  E949 

1658 

LSL.W  *4,D1 

001588  825A 

1659 

OBJ  [A2]*,fil 

00158A  36C1 

1880 

MOVE.#  D1.1A31+ 

00I58C  321 A 

1661 

MOVE.#  t A2 1* ,D1 

00158E  E949 

1662 

LSL.W  *4,D1 

001590  825A 

1663 

OH.#  1 A21-*  ,D1 

001592  38C1 

1684 

MOVE.#  Dl ,  [ A3}* 

001594  321A 

1665 

MOVE.#  1A2! ■ ,D1 

001596  E949 

1666 

LSL.W  «,D1 

001598  825A 

1667 

OE.W  IA21+.D1 

00159A  36C1 

1668 

MOVE#  Dl ,IA3]+ 

00159C  321A 

1669 

MOVE.#  [ A2 ] + , Dl 

00159E  £949 

1670 

LSL.W  *4,D1 

0015A0  825A 

1671 

OR.#  IA2]* ,D1 

Q015A2  36Ci 

1672 

MOVE.#  Dl ,  [A3U 

0015A4  321A 

1673 

MOVE.#  IA21+.D1 

0015A6  E949 

1674 

LSL.W  *4 .Dl 

0015A8  625A 

1675 

08. W  [A21+.D1 

0015AA  36C1 

1676 

MOVE#  Dl  ,IA31* 

0015AC  321A 

le77 

MOVE.#  t A2 ] ♦ ,D1 

0015AE  £949 

16'ro 

LSL.W  *4 ,D1 

0015BO  625A 

1679 

OR.#  U2KD1 

00 1582  36C1 

1680 

MOVE.W  D 1 . 1  A3  3  + 

0015B4  33FC  0000 

1681 

MOVE.#  »OOH,FUMCT 

0015BC  33FC  0000 

1682 

MOVE#  *OOH,CODMT 

0015C4  13FC  0000 

1683 

MOVE.B  tOOH.DSPADR 

0015CC  33FC  0000 

16B4 

MOVE.#  »OOH. ALPHA 

0015D4  33FC  0000 

1685 

MOVE.#  •OQH.POIMT 

0015DC  3239  0000 

1686 

MOVE.#  YEAR.Dl 

0015E2  13C1  0000 

1687 

MOVE.B  Dl.YEARl 

0015EB  3239  0000 

1888 

MOVE.W  MOUTH, Dl 

0015EE  13C1  0000 

1889 

MOVE.B  Dl .M0MTH1 

0015F4  3239  0000 

1690 

MOVE.#  DAT ,D1 

0015FA  13C1  0000 

1691 

MOVE.B  Dl.DAYl 

001600  3239  0000 

1692 

MOVE.#  H0DR.D1 

001606  13C1  0000 

1693 

MOVE.B  Dl.HOURl 

00160C  3239  0000 

1694 

MOVE#  MI  MOTE, Dl 

001612  13C1  0000 

1695 

MOVE.B  D1.MIM1 

001818  3239  0000 

1696 

MOVE.W  SECOID.Dl 

00161E  13C1  OOOC 

i  1697 

MOVE.B  D1.SEC1 

001824  08B9  OOOC 

i  1698 

BCLB  *0.BBAMD1 

00162C  243C 

1899 

MOVE.L  »50,D2 

001832  8100  FA84  1700 

bsr  delay 

001638  6100  F784  1701 

bsr  wbtclk 

00183A  243C 

1702 

MOVE.L  *100, D2 

IDDR  OF  DATA 
ADDS  OF  AISWERS 


liO  FUHCT  ACTIVE 
KEY  COW!  CLEARED 
RESET  DISPLAY  IDDR 
CLEAR  ALPHA  FLAG 
CLEAR  DECIMAL  POIHT 
RE- HIT  REAL  TIME  CLOCK 
WITH  HEW  TIME  AMD  DATE 


TURK  01  RAT.  RAM 
SET  FOR  50  USEC.  DELAY 
DELAY 
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001640  6100  FA76 

1703 

BSB 

DELAY 

001644  6100  F82E 

1704 

BSB 

BDCLK 

001648  2679  0000 

1705 

HOVE . L 

CUBPIT , A3 

PUT  IEW  TIK  II  BBAH 

00164E  D7FC 

1706 

ADD.  L 

*2,  A3 

001654  36F9  0000 

1707 

HDVE.W 

CLK1 , [A31+ 

00165A  36F9  0000 

1708 

HOVE.W 

CLK2 , [ A3 ] + 

001660  36F9  0000 

1709 

HOVE.W 

CLK3 , C A3 1+ 

001666  36FC  E890 

1710 

HOVE. V 

•BABKEB, ( A3]+ 

00 1664  36FC  EB90 

1711 

HOVE.# 

•BABKEB, (A31+ 

00166E  36BC  EB90 

1712 

HOVE.# 

•BABKEB, tA3] 

001672  23CB  0000 

1713 

HOVE.L 

A3, CUBPIT 

001678  23CB  0000 

1714 

HDVE.L 

A3,LSTEVT 

SAVE  LAST  POIITEB 

00167E  6100  0EB2 

1715 

BSB 

SAVPAfi 

SAVE  ALL  PABAHETEBS 

001682  0839  0001 

1716 

BTST 

*1 .TEST 

SEE  IF  II  Al  EVEIT 

00168A  6600  000A 

1717 

BIE 

com 

YES, LEAVE  BBAH  01 

00168E  08F9  0000 

1718 

BSET 

•O.BBAHOI 

TUBI  BBAH  OFF 

001696  4EF9  0000 

1719  com  JHP 

KEYSET 

1720 

1721 

1722 

BKEY 

SEBVICES  STATUS  IIPUTS 

1723 

FOBHAT  FOB  1IPU?  IS  AS  FOLLOWS: 

1724 

1725 

(on)  <B> 

(enter)  TT.SI.T1.T2  (enter) 

1726 

1727 

HHEBE  TT  IS  THE  TEST  lUHBEB, 

1728 

SI  IS  THE  SITE  lUHBEB, 

1729 

T1 

IS  TBIGGEB1 , 

1730 

T2  IS  TBIGGEB2. 

1731 

VALID  IBPUT  COISISTS  OF  AIY  DIGIT  IM  AIY  VABIABLE. 

1732 

1733 

00169C  0679  0001 

1734  BKEY  ADDI.W 

•oiH.courr 

IlCfiEHEIT  KEYSTBOKE  COUITEB 

0016A4  0C79  OOCC 

1735 

CHPI.V 

•OCCH , KEY 

CLEAB  COKAID’ 

0016AC  6700  01D4 

1736 

BED 

BCLEAB 

0016BO  0C79  0001 

1737 

CHPI.W 

•01H.C0UIT 

FIBST  KEY’ 

0016B8  6700  01CC 

1738 

BEQ 

ISSTAT 

DISPLAY  CUBBEIT  EHTBIES 

0016BC  0C79  0002 

1739 

CHPI.W 

•02H,C0UIT 

SECOID  KEY’ 

0016C4  6700  001 A 

1740 

BEQ 

BEIT 

SHOULD  BE  EITEB  IEW  DATA 

0016C8  0C79  0013 

1741 

CHPI.W 

•13H.C0UIT 

19TH  KEY’ 

0016D0  6600  0024 

1742 

BIE 

ISDIGB 

0016D4  0C79  OOEE 

1743 

CHPI.W 

•OEEH.KEY 

EITEB’ 

0016DC  6700  01C2 

1744 

BEQ 

BEITEB 

1745 

0016E0  0C79  OOEE 

1746  BEIT  CHPI W 

•OEEH.KEY 

0016E8  6600  FB36 

1747 

BIE 

EBBOB 

'KEY  EITBY  EBBOB’ 

0016EC  6100  0A58 

1748 

BSB 

IIITDS 

0018F0  4EF9  0000 

1749 

JHP 

KEYSET 

1750 

1751 

1752 

ISDIGB 

-  CHECKS  FOBHAT  AID  BAKE  FOB  DATA 
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5,  8  AJID  B  ABE  CHECKED  TO  BE  DECIMAL  POIITS. 


1753  ; 

1754  ; 

1755 


0016F6  0C79  0005 

1756  ISDIGB 

CMPI.V 

«05H,couirr 

5TH  DIGIT  IS  DECIMAL 

0016FE  6700  0914 

1757 

BEQ 

DECPTS 

001702  0C79  0008 

1758 

CMPI.V 

#08H,C001iT 

8TH  DIGIT  IS  DECIMAL 

00170A  8700  0908 

1759 

BEQ 

DECPTS 

00170E  0C79  OOOB 

1760 

CMF1.R 

•OBH.COOIT 

11TB  DIGIT  IS  DECIMAL 

001716  6700  08FC 

1761 

BEQ 

JECPTS 

00 171 A  0C79  OOOE 

1782 

CMPI.V 

tOEH.com 

14TB  DIGIT  IS  DECIMAL 

001722  6700  08F0 

1763 

BEQ 

DECPTS 

001726  0C79  OOOA 

1764 

CMPI.V 

♦OAH.KEY 

OTHER  KEYS  ACCEPT  AIT  DIGIT 

00172E  6COO  FAFO 

1765 

BGE 

ESBOB 

1768 
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1832 

1833 

1834  ;  ISSTAT  -  BETBIEVES  CUBBEIT  STAT  YALOa.  FOB  DISPLAY 

1 835 
1838 

001886  4E7 1  1837  ISSTAT  IOP 

001888  41F9  0000  1838  LEA.L  BXDATA.AO 

00188E  6100  F7E8  1839  BSE  DSPMSG 

001892  !3FC  0000  1840  MOVE. B  *OOB,DSPADB  BESET  DISPLAY  ADDS 

00189A  4EF9  0000  1841  JKP  KEYBET 

1842 

1843 

1844  ;  BEBTEB  -  STOBES  IMPOT  DATA  IK  SPECIFIED  BDFFEBS 

1845 
1848 

0018AO  4E71  1847  BEITEB  IOP 

00I8A2  243C  1848  DYE.L  »3,D2  COIYEBT  DATA  TO  ASCII  AID 

0018A8  45F9  0000  1849  LEA.L  HITT ,42  STORE  II  DISPLAY  ABBAY 

0018AE  47F9  0000  1850  LEA.L  BXDATA.A3 

0018B4  321A  1851  DEILP  DYE.*  U2]»,D1 

001886  Q001  0030  1852  QB.B  *308, Dl 


A 


0018BA  18C1 

1853 

HOVE  * 

0018BC  321A 

1854 

no  n  a 

0018BE  0001  0030 

1855 

OR. 8 

0018C2  16C1 

1856 

MOVE.B 

0018C4  16FC  002E 

1857 

MCV£ .  ^ 

0018C8  SICA  FFEA 

1858 

D8&A 

0018CC  321A 

1859 

MOVE .  49 

0018CE  0001  0030 

I860 

OR.B 

0018D2  16C1 

1861 

MOVE .  B 

0018D4  321A 

1862 

MOVE .  49 

001806  0001  0030 

1863 

OB.B 

0018DA  16C1 

1864 

MOVE . B 

0018DC  321A 

1865 

MOVE.! 

0018DE  0001  0030 

1866 

OR  B 

0018E2  16C1 

1867 

MOVE .  B 

0018E4  321A 

1868 

MOVE  ! 

0018E6  0001  0030 

1869 

OR.B 

0018E*  16C1 

1870 

MOVE.B 

00 1  PEC  45F9  0000 

1871 

LEA.  L. 

001  (IF 2  47F9  0000 

1872 

LEA.L 

0018F8  223C 

1873 

MOVE . L 

0018FE  243C 

1874 

MOVE . L 

001904  6100  0732 

1875 

BSR 

001908  45F9  OOOu 

1876 

LEAL 

00190E  47F9  0000 

1877 

LEA.L 

001S ; 1  223C 

lC,‘j 

MOVE.L 

00191A  2430 

1879 

MOVE . L 

oc:c:o  eioo  07ie 

1880 

BSR 

001924  4715  0000 

1881 

LEA.L 

00192A  3779  0000 

1882 

MOVE.! 

001932  3779  COOO 

1883 

MOVE.! 

00193A  3779  0000 

884 

MOVE  W 

001942  4281 

lb85 

CLR.L 

001944  3239  0000 

1886 

M07E.lt 

00194A  C2FC  01F4 

1887 

MOLD 

00194E  3741  0008 

1888 

MOVE. W 

001952  33C1  0000 

1889 

M07E.lt 

001958  4281 

1890 

CLR.L 

00195A  3239  0000 

1891 

MOTE.! 

001960  C2FC  01F4 

1892 

MOLD 

001964  3741  000C 

1893 

MOTE.! 

001968  33C1  0000 

1894 

MOTE.! 

00196E  08B9  0000 

1895 

BCLR 

001976  243C 

ly*6 

MOTE . L 

00197C  6100  F73A 

1897 

BSR 

001980  8100  F4F2 

1898 

BSR 

001984  223C 

1899 

MOVE. L 

00 198 A  45F9  0000 

1900 

LEA.L 

001990  2679  0000 

1901 

MOVE .  L 

001996  D7FC 

1902 

ADD.L 

Dl/AJl* 
i  A2  J  ♦ ,  i)  3 
*3uH,sl 
m.iM* 
*2EE, ,*31* 
D2.DEFL? 


U2i*  jl 

4%-  1 

iA3]+ 

S.E,  1 

(A21+.D1 

•30H.D! 

D 1 , [ A3 1  * 

S.E.  2 

[A2!*.D1 

•30H.D1 

D1 ,  (A31* 

S.E.  3 

1A21* ,01 
•30H.D1 

Dl,tA31» 

S.E.  4 

Birr,A2 

ADDR  OF  DATA 

TESTE!, A3 

ADDR  OF  AESWEB 

tO.Dl 

*  OF  DIGITS/AESIER 

•3  ,D2 

»  OF  AESWERS 

MULTIPL 

SE1.A2 

SEREQ , A3 
•2  ,D1 
»0,D2 

MOLTIPL 

MULTIPLY  DATA  TO  GET  AESiERS 

TSTIEF ,A3  MOVE  DATA  MESSAGE  IETO  BRAM 

TESTIM,TEUMlA3] 

SITEMM. SITE1A3 1 

SEREO, SERIAL! A3 1 

D1 

TIMER1.D1 

•500.D1 

D1.TMTALUA3] 

Dl.TIMRl 

D1 

T1MEB2 , D 1 
*500, D1 

D 1 ,  TMTAL2  [  A3 1 

D1.TIMR2 

*0 ,  BRAMOH 

TORE  OE  BAT.  RAM 

•50, D2 

SET  OP  FOR  50  OSEC.  DELAY 

DELAY 

BDCLX 
•1000H.D1 
TSTIIF.A2 
CURPET.A3 
*2.  A3 

DELAY 
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00199C  826A  0000 

1903 

OB.# 

TMUM1A21.D1 

0019A0  36C1 

1904 

HOVE.# 

D1JA3J+ 

0019A2  0241  F000 

1905 

ABO.# 

•OFOOOH.Dl 

0019A6  0641  1000 

1906 

ADD.# 

•1000H.D1 

0019AA  826A  0002 

1907 

OBJ 

SITE1A2] ,D1 

0019AE  36C1 

1908 

HOVE.# 

D 1 , [ A3 1  ♦ 

00 1960  0241  FOOO 

1909 

AMD.# 

•OFOOOH.Dl 

001984  0641  1000 

1910 

ADD.# 

•1000H.D1 

0019B8  826A  0004 

1911 

OBJ 

SEBIALU2]  ,D1 

0019BC  36C1 

1912 

MOTE  J 

Di ,  [A3]* 

0019BE  0241  FOOO 

1913 

AMD.# 

•OFOOOH.Dl 

0019C2  0641  1000 

1914 

ADD.# 

•1000B.D1 

0019C6  36C1 

1915 

MOTE  J 

D 1 , t  A3 1 + 

0019C8  36EA  0008 

1916 

MOTE  J 

TMTALl!A2],tA3]+ 

0019CC  0641  1000 

1917 

ADD.# 

•1000H.D1 

001900  36C1 

1918 

MOVE.# 

Dl , [A3]* 

0019D2  36EA  OOOC 

1919 

MOTE.# 

TMVAL2[A21,[A3]+ 

0019D6  36F9  0000 

1920 

MOVE.# 

CLK1 , [A3J+ 

0019DC  36F9  0000 

1921 

MOTE  J 

CLK2.IA3U 

0019E2  36F9  0000 

1922 

MOTE.# 

CLK3 , [ A3 1 ♦ 

0019E8  36FC  EB90 

1923 

MOTE  J 

•BARKER,! A3 U 

0019EC  36FC  EB90 

1924 

MOTE  J 

•BARKER, [ A3 ] + 

0019F0  36BC  EB90 

1925 

MOTE  J 

•BARKER, [A31 

0019F4  23CB  0000 

1928 

MOVE.L 

A3.C0RPMT 

0019FA  33FC  0000 

1927 

MOTE  J 

•OOH.FOMCT 

MO  ACTIVE  FUMCTIOM 

001A02  33FC  0000 

1928 

MOTE.# 

•OOH.COOMT 

KEY  COURT  CLEARED 

001  AO A  13FC  0000 

1929 

MOTE . B 

•OOH.DSPADR 

BESET  DISPLAY  ADDR 

001A12  33FC  0000 

1930 

MOTE  J 

•OOH, ALPHA 

CLEAR  ALPHA  FLAG 

001A1A  33FC  0000 

1931 

MOTE  J 

•008.P0IMT 

CLEAR  DECIMAL  POIMT 

001A22  23CB  0000 

1932 

MOVE.L 

A3.LSTEVT 

001A28  6100  0B08 

1933 

BSB 

SATPAR 

001A2C  0839  0001 

1934 

BTST 

•1 .TEST 

SEE  IF  II  Al  ETEIT 

001A34  6600  OOOA 

1935 

BME 

COMTB 

YES,  LEAVE  BBAM  01 

001A38  08F9  0000 

1936 

BSET 

•O.BRAMOV 

ELSE.TURI  BRAN  OFF 

001A40  4EF9  0000 

1937  COITB 

JMP 

KEYRET 

1938 

lyjy  ; : : : : : : : 

1940  ;  CKET 

CAL I BRAT I OB  BOOTIME  UMDEFIIED 

1041  . 

1942 

001A46  0679  0001 

1943  CKEY 

ADDI.V 

•l.COOIT 

001A4E  0C79  0001 

1944 

CMPIJ 

•i.couit 

CHECK  FOR  FUK  CODE 

001A56  6700  0064 

1945 

BEQ 

CALBET 

001A5A  0C79  0001 

1946 

CMPIJ 

•l.KEY 

IS  IT  CAL  1 

001A62  6700  001A 

1947 

BEQ 

CALMD1 

001A66  0C79  0002 

1948 

CMPIJ 

•2, KEY 

IS  IT  CAL  2 

001A6E  6700  002E 

1949 

BEQ 

CALMD2 

001A72  33FC  0003 

1950 

MOTE  J 

•3, ERBIUM 

001A7A  6000  F7A4 

1951 

BBA 

ERROR 

001A7E  08F9  0000 

1952  CALDl 

BSET 

•OO.CALFLG 

SET  CALIBRATIOI  FLAG 
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001A86  23FC 

1953 

MOVE . L 

•O.CALSDM 

RESET  SUM  VALUE 

001A90  33FC  OFAO 

1954 

MOVE.! 

•4000, CALTIM 

RESET  CAL  PERIOD 

001A98  4EF9  OOOO 

1955 

JMP 

KETBET 

RETUBI 

001A9E  08F9  0000 

1956  CALM>2 

BSET 

*0 , ADSPFLQ 

SET  CAL  2  FLG 

001AA6  C8F9  0000 

1957 

BSET 

*0 , CALFLG 

001AAE  33FC  OFAO 

1958 

MOVE.* 

•4000, CALTIM 

001AB6  4EF9  0000 

1959 

JMP 

KEYRET 

001 ABC  41F9  0000 

1960  CALBET 

LEA.L 

CALPRMT.AO 

“  001AC2  6100  F584 

1961 

BSB 

DSPMSG 

DISPLAY  CAL  PROMPT 

001AC6  4EF9  0000 

1962 

JMP 

KEYRET 

1963 

LMl 

1965 

DKEY 

SERVICES  SOFT  VALDES 

1966 

1IPUT  IS  OF  THE  FOLLOW!}  FORMAT: 

1967 

1968 

(on>  <D> 

(enter)  TR3.TB2.PP.BV.RT  (enter) 

1969 

1970 

•HERE  TR3  IS  TBIGGER3, 

1971 

TR2  IS  TRIGGER2, 

1972 

PP  IS  POSITIVE  PULSE  TIME 

1973 

RV  IS  RISETIME  IK  dBs. 

1974 

RT  IS  RISETIME  IV 

1 Q7R 

1976 

001 ACC  0679  0001 

1977 

‘KCY 

ADD.  V 

•OlH.CODKT 

IICREMEIT  KEYSTROKE  COUIT 

001AD4  0C79  OOCC 

1C  J 

CMPI.W 

•OCCH,KEY 

CLEAR’ 

001  ADC  6700  00C4 

1979 

BEQ 

DC LEAR 

1980 

001AE0  0C79  0001 

1981 

CMPI.W 

•oiB.comrr 

FIRST  KEY) 

001 AES  6700  OOBC 

1982 

BEQ 

ISVAL 

1983 

001AEC  0C79  0002 

1984 

CMPI.W 

•02H,C0DKT 

SECOID  KEY? 

001AF4  6700  0096 

1985 

BEQ 

DEBT 

SHOULD  BE  EITER  MEW  DATA 

1986 

001AF8  0C79  0003 

1987 

CMPI.W 

•03H.COOIT 

TRIGGEB3 

001  BOO  6600  001 A 

1988 

BHE 

CHK7 

001B04  0C79  0002 

1989 

CMPI.W 

•02H.KEY 

KEY  SHOULD  BE  0  OR  1 

OOIBOC  6DOO  032C 

1990 

BLT 

SAVED 

001B10  33FC  0003 

1991 

MOVE. W 

403, ERBIUM 

'  IWAL1D  lUttEB' 

001B18  4EF8  1220 

1992 

JMP 

ERROR 

1993 

1  001B1C  0C79  0007 

1994  CHX7 

CMPI.W 

•07H,C0UIT 

TRIOOER2 

001B24  6600  001 A 

1995 

BVE 

CHK6 

001B28  0C79  0002 

1996 

CMPI.W 

•02H , KEY 

KEY  SHOULD  BE  0  OR  1 

001B30  6D00  0308 

1997 

BLT 

SAVED 

001B34  33FC  0003 

1998 

MOVE.W 

403, ERBIUM 

'IIVALID  IUIBER' 

001B3C  4EF8  1220 

1999 

JMP 

ERROR 

2000 

001B40  0C79  0006 

2001  CHX6 

CMPI.W 

•06H,C0U1T 

FIELDS  6,A,D,10  SHOULD  HAVE 

001B48  6700  04CA 

2002 

BEQ 

DECPTS 

A  DECIMAL  AS  THEIR  VALUE 
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2003 

001B4C  0079  000A 

2004 

CMPI.V 

tOAB.COUBT 

001BS4  6700  04BE 

2005 

8EQ 

DECPTS 

2006 

001B5B  0079  0000 

2007 

CMPI.V 

•ODH.COUIT 

001B60  6700  04B2 

2008 

BEQ 

DECPTS 

2009 

001B64  0079  0010 

2010 

CMPI.V 

•OlOH.CODST 

00186C  6700  0416 

2011 

BEQ 

DECPTS 

2012 

001B70  0079  0013 

2013 

CMPI.V 

*13H,C00IT 

19TH  KEY  MIST  BE  'EITEB' 

001B76  67 00  0046 

2014 

BEQ 

DEITEB 

2015 

001B7C  0079  OOOA 

2016 

CMPI.V 

*OAB,XET 

OTHEfi  KEYS  MAY  BE  AIY  DIGIT 

001B84  6000  02B4 

2017 

BLT 

SAVED 

001B88  6000  F696 

2018 

BGE 

EBBOB 

'KEY  ERBY  EBBOB' 

2019 

001B8C  0079  OOEE 

2020  BEIT  CMPI.V 

•OEEH.KET 

001B94  6600  F68A 

2021 

BSE 

EBBOB 

'KEY  EITBY  EBBOB' 

001B98  6100  05AC 

2022 

BSB 

IIITDS 

001B9C  4EF9  0000 

2023 

JMP 

KEYSET 

2024 

909R 

2026 

DCLEAB 

-  CLEABS  DISPLAY 

9fl97 

2028 

001BA2  6100  0SA2 

2029  DCLEAfi  BSB 

IIITDS 

2030 

onai 

2032 

ISVAL 

-  DISPLAYS  COBBEIT  SOFT  VALUES 

2033 

2034 

001BA6  4E71 

2035  ISYAL  EOF 

001 BAS  41F9  0000 

2036 

LEA.L 

DKDATA.AO 

001BAE  6100  F4C8 

2037 

BSB 

DSPMSQ 

001BB2  13FC  0000 

2038 

MOVE.B 

*00H , DSPADB 

BESET  DISPLAY  ADDB 

001BBA  4EF9  0000 

2039 

JMP 

KEYBET 

2040 

9fl4l 

2042 

DEITEB 

-  CHAISES  SOFT  VALUES  ACCOBDIK  TO  IIPUT 

2043 

2044 

001BC0  0C79  OOEE 

2045  DEITEB  CMPI.V 

•OEEH.KET 

'EITEB' 7 

001BC8  6600  F656 

2046 

BSE 

EBBOB 

001BCC  45F9  0000 

2047 

LEA.L 

HITB3.A2 

UPDATE  DISPLAY  ABBAY  VITB 

001BD2  47F9  0000 

2048 

LEA.L 

DID  AT A, A3 

THE  IEV  D  FOSCTIOS  DATA 

001BD8  321A 

2049 

MOVE.V 

U2KD1 

001BDA  0001  0030 

2050 

OB.B 

ISOi.Dl 

001B0E  16C1 

2051 

MOVE.B 

DI.IA3U 

001BE0  321A 

2052 

MOVE.V 

IA2J*,D1 
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001BE2  0001  0030 

2053 

001BE6  16C1 

2054 

001BE8  321A 

2055 

0018EA  0001  0030 

2056 

001BEE  16C1 

2057 

001BF0  16FC  002E 

2058 

001BF4  321A 

2059 

001BF6  0001  0030 

2060 

001BFA  16C1 

2061 

001BFC  321 A 

2062 

0018FE  0001  0030  2063 


001C02  16CI  2064 
001C04  321A  2065 
001C06  0001  0030  2066 
00 ICO A  16C1  2067 
001C0C  16FC  002E  2068 
00 1C  10  321A  2969 
001C12  0001  0030  2070 
00 1 C 1 6  16C1  2071 


00 1C  18  321A 

2072 

00 1C  1 A  0001  0030 

2073 

001C1E  16C1 

2074 

001C20  16FC  002E 

2075 

001C24  321A 

2078 

001C26  0001  0030 

2077 

001C2A  16C1 

207d 

OOIC2C  321 A 

2079 

001C2E  0001  0030 

2080 

001C32  16C1 

2081 

001C34  16FC  Q02E 

2082 

001C38  321A 

2083 

001C3A  0001  0030 

2084 

001C3E  16C1 

2085 

001C40  321 A 

2086 

001C42  0001  0030 

2087 

001C48  1681 

2088 

001C48  45F9  0000 

2089 

001C4E  47F9  0000 

2090 

OOIC54  223C 

2091 

001C5A  243C 

2092 

001 060  6100  03D6 

2093 

001C64  45F9  0000 

2094 

001C8A  47F9  0000 

2095 

001C70  223C 

2096 

001C76  243C 

2097 

001C7C  6100  03B1 

k  2098 

001C80  4281 

2099 

001C81  3239  0000  2100 
001C88  C2FC  0064  2101 
001C8C  45F9  0000  2102 


OB.B 

•30B.D1 

KOVE.B 

W.U3U 

KOVE.l 

[A2H.DI 

OB.B 

*308,01 

KOVE.B 

D1.1A31* 

KOVE.B 

*2EB.IA3H 

KOVE.V 

IA2KD1 

OB.B 

*308,01 

KOVE.B 

D1.1A31* 

KOVE.V 

IA214 ,01 

OB.B 

I30B.D1 

KOVE.B 

D1.1A314 

KOVE.V 

IA21*  ,Di 

OB.B 

*30B,D1 

KOVE.B 

D1.1A31* 

KOVE.B  *2EB,IA31* 


KOVE.V 

[A21+.D1 

OB.B 

*308,01 

KOVE.B 

01.1A33* 

ICVE.V 

[A214 ,01 

OB.B 

*308,01 

KOVE.B 

Dl,tA31» 

KOVE.B 

*2EH,lA3l4 

KOVE.V 

IA214,01 

OB.B 

*308,01 

KOVE.B 

01.1A31* 

KOVE.V 

[A21*,01 

OB.B 

*308,01 

KOVE.B 

01.1A314 

KOVE.B 

*2EB,(A31< 

KOVE.V 

IA2U.01 

OB.B 

*308,01 

KOVE.B 

01.1A314 

KOVE.V 

!A2}4,01 

OB.B 

*308,01 

KOVE.B 

D1.1A31 

LEA.  L 

BITB3.A2 

LEA.L 

WQ3.A3 

KOVE.L 

*1,01 

DVE.L 

*1,02 

BSB 

«Lll?L 

LEA.L 

BIJV.A2 

LEA.L 

JHFVAL.A3 

KOVE.l 

,  *0,01 

KOVE.l 

,  *2,02 

BSB 

K0LT1FL 

CLB.L 

01 

KOVE. 

v  nias.oi 

KOLB 

*100,01 

LEA.L 

DWAB.A2 

AOOBSSS  OF  DATA 
ADOSESS  OF  AISKEB 
«  OF  DIQITS/AISKEB 
t  OF  AISVEBS 
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001C92  203C 

2103 

MOTE.L 

001C98  0480 

2104 

SDB.L 

001C9E  B272  0000 

2105  DEILP1 

CMP.  V 

001CA2  6COO  OOOC 

2106 

BGE 

001CA6  0480 

2107 

SDB.L 

001CAC  51C8  FFFO 

2108 

DBBA 

001CB0  47F9  0000 

2109  TB3FID 

LEA.L 

OOICB6  33F3  0000 

2110 

MOTE.* 

001CBE  0079  8000 

2111 

OB.* 

001CC6  3239  0000 

2112 

MOTE.* 

001CCC  C2FC  0064 

2113 

MOLD 

001CD0  203C 

2114 

MOVE.L 

001CD6  0480 

2115 

SDB.L 

001CDC  B272  0000 

2116  DEILP2 

CMP.* 

001CE0  8C00  OOOC 

2117 

BIS 

001CE4  0480 

2118 

SDB.L 

001CEA  51C8  FFFO 

2119 

DBBA 

001CEE  33F3  0000 

2120  TB2FVD 

MOYE.W 

001CF6  0079  8000 

2121 

OB.* 

001CFE  33F9  0000 

2122 

MOTE.* 

001D08  45F9  0000 

2123 

LEA.L 

001 DOE  3579  0000 

2124 

MOTE.* 

001D16  3579  0000 

2125 

MOTE.* 

001D1E  3779  0000 

2128 

MOTE.* 

001D26  3579  0000 

2127 

MOTE.* 

001D2E  3579  0000 

2128 

MOTE.* 

001D36  08B9  0000 

2129 

BCLB 

001D3E  243C 

2130 

MOTE.L 

001D44  6100  F372 

2131 

BSB 

001D48  6100  F12A 

2132 

BSB 

001D4C  2879  0000 

2133 

MOTE.L 

001D52  D7FC 

2134 

ADD.L 

001D58  203C 

2135 

MOTE.L 

001D5E  2200 

2138 

MOTE.L 

001D60  8279  0000 

2137 

0B.« 

001D66  36C1 

2138 

DOTE.* 

001D68  0680 

2139 

ADD.L 

001D6E  36C0 

2140 

MOTE.* 

001D70  36F9  0000 

2141 

MOTE.* 

001D76  0680 

2142 

ADD.L 

001D7C  36C0 

2143 

MOTE.* 

001D7E  36F9  0000 

2144 

MOTE.* 

001D84  0680 

2145 

ADD.L 

001D8A  3200 

2146 

MOTE.* 

001D8C  826A  0018 

2147 

OB.V 

001DS0  36C1 

2148 

MOTE.* 

001D92  0680 

2149 

ADD.L 

001D98  3200 

2150 

MOTE.* 

001D9A  826A  001 A 

2151 

OB.V 

001D9E  36C1 

2152 

MOTE.* 

tDBLEI.DO 

IDBHE1.DO 

0(A2,D0],D1 

TB3FID 

•  2  .DO 

DO , DEfLP 1 

DBHEI.A3 

0  [  A3 , DO ) , TBI QE3 

•8000H , TBIQB3 

TRIG2.D1 

•100.D1 

*DBLEI,DO 

tDBBEI.DO 

0U2.D01.D1 

TB2PID 

•1  .DO 

D0.DEILP2 

0U3.D0)  .TBIG82 

•8000H , TBIQB2 

JMPVAL .TBIGBl 

TSTIIF,42 

TBIOfii ,TBG1[A2] 

TBIGB2.TBQ21A2] 

TBIGB3.TBG3U3] 

BI SEDB . PSLOP [ A2 ] 

BISETM.PSLTMU2] 

TDBI  BIT.  BIM  01 
SET  FOB  50  OSEC.  DELAY 
DELAY 


tO.BBAKI 

*50, D2 

DELAY 

BDCLK 

CDBPMT.A3 

*2,  A3 

•6000H.D0 

D0.D1 

TBIGBl, D1 

M.IA31* 

•1000B.D0 

DO ,  [  A3  ]  ♦ 

TBIGB2, [A31+ 

♦lOOOB.DO 

DO, [A3]* 

TBIGB3.U3J* 

tlOOOH.DO 

DO.Dl 

PSL0PU21.D1 

D1.U31* 

tlOOOH.DO 

DO.Dl 

PSLTMtA2J,Dl 

D1.U3J* 
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001DA0  38F9 

0000 

2153 

HOVE.W 

CLK1,[A3U 

001DA6  36F9 

0000 

2154 

MOVE.* 

CLK2,[A3]+ 

001 DAC  36F9 

0000 

2155 

HOVE.! 

CLK3, [A3]+ 

001DB2  36FC 

EB90 

2156 

HOVE.W 

tBARKEB,[A3]+ 

001DB6  38FC 

EB90 

2157 

HOVE.W 

•BABKEB,[A3]t 

001 DBA  36BC 

EB90 

2158 

HOVE.W 

•BABKEB.EA3] 

001DBE  2039 

0000 

2159 

HOVE.L 

TBIGB2H, DO 

001DC4  23C0 

0000 

2160 

HOVE.L 

DO , TB2HIGB 

001  DC A  0480 

2161 

SUB.L 

W8000H , DO 

001DD0  23FC 

2162 

HOVE.L 

48000B.TR2LOW 

001DDA  91B9 

0000 

2163 

SUB.L 

DO , TR2L0W 

001DE0  23CB 

0000 

2164 

HOVE.L 

A3.CDBF1T 

001DE6  4280 

2165 

CLB.L 

DO 

001DE8  3039 

0000 

2166 

HOVE.W 

CUEAVG , DO 

001DEE  33FC 

0000 

2167 

HOVE.W 

•OOH.FUICT 

MO  FUICTIOI  ACTIVE 

001DF6  33FC 

0000 

2168 

HOVE.W 

•OOH.COUIT 

KEY  COUIT  CLEARED 

001DFE  13FC 

0000 

2169 

HOVE.B 

*00H,DSPADB 

BESET  DISPLAY  ADDS 

001E06  33FC 

0000 

2170 

HOVE.W 

«00H, ALPHA 

CLEAB  ALPHA  FUG 

OOIEOE  33FC 

0000 

2171 

HOVE.W 

•OOH.FOIIT 

CLEAB  DECIMAL  POIIT 

00 IE  16  23CB 

0000 

2172 

HOVE.L 

A3.LSTEVT 

00 1 E 1C  6100 

0714 

2173 

BSB 

SAVPAB 

001E20  0839 

0001 

2174 

BTST 

•1 .TEST 

SEE  IF  II  Al  EVEIT 

001E28  6600 

OOOA 

2175 

BIE 

COITD 

YES, LEAVE  BBAH  01 

001E2C  08F9 

0000 

2178 

BSET 

•O.BEAHDI 

TUBI  BBAH  OFF 

001E34  4EF9 

0000 

2177  c:ro 

JHP 

KEYSET  2178 

9i7:<  . 

2180  ; 

SAVED 

-  STORES  DIGITS  TEHPOBABILT  FOB  LATEB  USE 

9 1  ft  1  . 

2182 

001E3A  0C79 

0003 

2183  SAVED 

CHFI.W 

*03H,C00n 

THIBD  KEY? 

001E42  6600 

0012 

2)84 

BIE 

D04 

001E46  33F9 

0000 

2185 

HOVE.W 

XET.HITB3 

FIBST  DIGIT  OF  TBIGGEB  3 

001ES0  4EF9 

0000 

21S6 

JHP 

PUTKET 

DISPUY 

2187 

001E56  0C79 

0004 

2188  D04 

CHFI.W 

•04H.C0U1T 

FOUBTH  KEY 

001E5E  6600 

0012 

2189 

BIE 

D05 

001E62  33F9 

0000 

2190 

HOVE.W 

KET.HITB3 

SECOID  DIGIT  OF  TBIGGEB  3 

001E6C  4EF9 

0000 

2191 

JHP 

PUTKET 

DISPLAY 

2192 

001E72  0C79 

0005 

2193  D05 

CHFI.W 

«05i,cooir 

FIFTH  KEY 

001E7A  6600 

0012 

2194 

T 

D07 

001E7E  33F9 

0000 

2195 

/E.W 

KET.L0TB3 

THIBD  DIGIT  OF  TBIGGEB3 

001E88  4EF9 

0000 

2196 

jHP 

PUTKET 

DISPUY 

2197 

001E8E  0C79 

0007 

2198  D07 

CHFI.W 

•07H.C0UIT 

SEVE1TB  KEY 

001E96  6600 

0012 

2199 

Bn 

DOS 

001E9A  33F9 

0000 

2200 

HOVE.W 

KET.HITB2 

FIBST  DIGIT  OF  TBIGGEB2 

001EA4  4EF9 

0000 

2201 

JHF 

PUTKET 

DISPLQT 

2202 

001EAA  0C79 

0008 

2203  DOS 

CHFI.W 

•08H.C0UIT 

EIGHTH  KEY 
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001EB2 

6600 

0012 

2204 

BIE 

009 

001E86 

33F9 

0000 

2205 

MOVE.! 

KEY , MITB2 

SECOID  DIGIT  OF  TRIGGEI2 

001EC0 

4EF9 

0000 

2206 

JMP 

POTKEY 

2207 

001EC6 

0C79 

0009 

2208  D09 

CMPI.M 

»09H,COOIT 

9TH  KEY 

OOIECE 

6600 

0012 

2209 

BIE 

DB 

001ED2 

33F9 

0000 

2210 

JDVE.M 

KEY , L0TB2 

THIRD  DIGIT  OF  TRIGGER2 

OOIEDC 

4EF9 

0000 

2211 

JMP 

POTKEY 

DISPLAY 

2212 

001EE2 

0C79 

OOOB 

2213  OB 

CMPI.l 

*OBH,COOIT 

11TH  KEY 

OOlEEi 

6600 

0012 

2214 

BIE 

DC 

00  IEEE 

33F9 

0000 

2215 

MOVE.* 

KEY, HI J? 

FIRST  DIGIT  OF  PEAK  PERIOD 

001EF8 

4EF9 

0000 

2216 

JMP 

POTKEY 

DISPLAY 

2217 

001EFE 

0C79 

OOOC 

2218  DC 

cmpi.m 

♦OCH.COUIT 

12TH  KEY 

001F06 

6600 

0012 

2219 

BIE 

DE 

0Q1F0A 

33F9 

0000 

2220 

MOVE.* 

KEY.LOJV 

SECOID  DIGIT  OF  PEAX  PERIOD 

001F14 

4EF9 

0000 

2221 

JMP 

POTKEY 

DISPLAY 

2222 

001F1A 

0C79 

OOOE 

2223  DE 

CMPI.M 

«0EH,C001T 

14TH  KEY 

001F22 

6600 

0012 

2224 

BIE 

DF 

001F26 

33F9 

0000 

2225 

MOVE.! 

KEY.HIBV 

FIRST  DIGIT  OF  RISETIME  dB 

001F30 

4EF9 

0000 

2226 

JMP 

POTKEY 

DISPLAY 

2227 

001F36 

0C79 

OOOF 

2228  OF 

CMPI.M 

•OFB.CODIT 

15TH  KEY 

001F3E 

6600 

0012 

2229 

BIE 

Dll 

001F42 

33F9 

0000 

2230 

MOVE.M 

KEY.LOBV 

SECOID  DIGIT  OF  RISETIME  dB 

001F4C 

4EF9 

0000 

2231 

JMP 

POTKEY 

DISPLAY 

2232 

001F52 

0C79 

0011 

2233  Dll 

CMPI.M 

Ml 1H.C001T 

17TB  KEY 

001F5A 

6600 

0012 

2234 

BIE 

D12 

001F5E 

33F9 

0000 

2235 

MOVE.M 

KEY, HIST 

FIRST  DIGIT  OF  RISETIME  tfEC 

001F68 

4EF9 

0000 

2236 

JMP 

POTKEY 

DISPLAY 

2237 

001 FOE 

33F9 

0000 

2238  012 

MOVE.M 

KEY.LOBT 

SECOID  DIGIT  OF  RISETIME  aSEC 

001F78 

4EF9 

0000 

2239 

2240 

2241 

2242 

2243 

JMP 

POTKEY 

DISPLAY 

2244 

E  FOKTIOI  KEY  PBOCESSOB 

2245 

DISPLAY  REMAIIIK  IKMOEY 

2246 

2247 

2248 

001F7E 

203C 

2249  EKET  MOTE. L 

MEIDBBM.DO 

GET  E1D  OF  TORY 

001F84 

90B9 

0000 

2250 

SUB.L 

CUIPIT.DO 

SOB  CUR1DT  DATA  PIT! 

001F8A 

4281 

2251 

CLB.L 

01 

COITEBT  DIFFEREK7E  TO 

001F8C 

80FC 

03E8 

2252 

DIVU 

*1000,00 

DECIMAL/ ASCI I  AID 

001F90 

41F9 

0000 

2253 

LEA.L 

1060,40 

STORE  IBTO  DISPLAY  MSG 
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001F96 

10FC 

0020 

2254 

MOVE.B 

•20B.U01+ 

001F9A 

0C40 

0064 

2255  EKEY1 

CMP.* 

*100, DO 

001 FOE 

6D00 

OOOC 

2256 

BLT 

EXEY1A 

001FA2 

0641 

0001 

2257 

ADD.* 

*1,D1 

001FA6 

0440 

0064 

2258 

SUB.* 

*100,00 

001FAA 

60EE 

2259 

BBA 

EXEY1 

001FAC 

10BC 

0020 

2260  EKEY1A 

MOVE.B 

*20H, [AO] 

001FB0 

0C41 

0000 

2261 

CMP.* 

*0,D1 

001FB4 

6700 

0008 

2282 

BE9 

EXEY1B 

001FB8 

0001 

0030 

2263 

OB.B 

*30H,D1 

001FBC 

1081 

2264 

MOVE.B 

Dl.lAOl 

001FBE 

4241 

2265  EKEY1B 

CLB.* 

D1 

001FC0 

D1FC 

2266 

ADDA.L 

*1  ,A0 

001FC6 

0C40 

OOOA 

2287  EKEY2 

CMP.* 

*10, DO 

001FCA 

6000 

OOOC 

2268 

BLT 

EKEY2A 

001FCE 

0641 

0001 

2269 

ADD.* 

*1  ,D1 

001FD2 

0440 

OOOA 

2270 

SUB.* 

*10, DO 

001FD6 

60EE 

2271 

BBA 

EKEY2 

001FD8 

0001 

0030 

2272  EKEY2A 

OB.B 

*30H,D1 

001FDC 

10C1 

2273 

DVE.B 

D1.CA01* 

001FDE 

0000 

0030 

2274 

OB.B 

*30H, DO 

001FE2 

1080 

2275 

MOVE.B 

DO, [AO] 

001FE4 

41F9 

0000 

2278 

LEA.L 

MEH66,A0 

SS1FEA 

6100 

F08C 

2277 

BSB 

DSPMSG 

001 FEE 

4EF9 

0000 

2278 

JMP 

KEYSET 

22*5 

2280 

2281 

F  FUICTIOI  KEY  PBOCESSOB 

2282 

MABBAL  SAVE  DATA 

2283 

2284 

001FF4 

33FC 

0001 

2285  FKEY 

MOVE.* 

*  1 ,  DATSAV 

001FFC 

41F9 

0000 

2286 

LEA.L 

SAVMSG.AO 

002002 

6100 

F074 

2287 

BSB 

DSPMS6 

002006 

33FC 

0000 

2288 

MOVE.* 

*0,0FF 

00200E 

4EF9 

0000 

2289 

JMP 

KEYSET 

2290 

2291 

2292 

DECPTS  •  HAIDIE  DECIMAL  POIITS  FOB  EACB  FUICTIOI. 

2293 

2294 

002014 

4E71 

2295  DECPTS 

fOP 

002016 

0C79 

0001 

2296 

CMPI.I 

*oi,poiit 

IS  DECIMAL  POIIT  TUBBED  017 

0020  IE 

6600 

F200 

2297 

br 

EBBOB 

'KEY  EITBY  EBBOB' 

002022 

33FC 

002E 

2298 

MOVE.* 

*02EH,KEY 

002021 

33FC 

0000 

2299 

MOVE.* 

tOOB.POIlT 

CLEAE  DECIMAL  POIIT 

002032 

4EF9 

0000 

2300 

JMP 

PUTKEY 

2301 

2302 

2303  ;  MULTI  PL  -  MOLTIPLT  DATA  SOT  AID  BETUSI  VALUES 
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2304 

2305 

002038  4E71 

2306  KOLTIPL  80P 

00203A  48E7  E0F0 

2307 

MOVEM.L 

D0-D2/A0-A3.-EA7J 

00203E  33C1  0000 

2308 

MOVE.* 

Dl, DIGITS 

002044  4280 

2309 

CLB.L 

DO 

002046  005A 

2310  MULTI  ADD.* 

U2KD0 

002048  COFC  OOOA 

2311 

MULO.W 

tO AH, DO 

0Q204C  51C9  FFF8 

2312 

DBEA 

Dl .MULTI 

002050  DQ5A 

2313 

ADD.* 

[ A2 ] + , DO 

002052  36C0 

2314 

MOVE.* 

D0,IA3]» 

002054  4280 

2315 

CLB.L 

DO 

002056  3239  0000 

2316 

MOVE.* 

DIGITS, Dl 

00205C  5 1C*  FFE8 

2317 

DBBA 

D2, MULTI 

002060  4CDF  0F07 

2318 

MOVEM.L 

[A7]*,D0-D2/A0-A3 

002064  4E75 

2319 

BTS 

2320 

0V>1 

2322 

PDTKEY  -  SEED  1  BYTE  OF  OUTPUT  DATA  TO  KtDISP 

2324 

002066  4E71 

2325  PDTKEY  MOP 

002068  4287 

2326 

CLB.L 

D7 

00206 A  3E39  0000 

2327 

MOVE.* 

KEY.D7 

MOVE  BA*  IMPUT  IMTO  BEGISTEB 

002070  0C79  002E 

2328 

CMPI.W 

•02EH.KEY 

IF  A  DECIMAL  POINT  DON'T  OB 

002078  6700  0006 

2329 

BSQ 

PTFMD 

00207C  0007  0030 

2330 

OB.B 

•30H.D7 

COIVEBT  TO  ASCII 

002080  E14F 

2331  PTFMD  LSL 

*8,D7 

SHIFT  LEFT  8  BITS 

002082  1E39  0000 

2332 

MOVE.B 

DSPADB.D7 

DISPLAY  ADDB  II  LONEB  BYTE 

002088  6100  0010 

2333 

BSB 

MBDISP 

VBITE  OUT  IMPUT  KEY 

00208C  0639  0001 

2334 

ADD.B 

I01.DSPADB 

INCBEIEIT  THE  DISPLAY 

002094  4EF9  0000 

2335 

JMP 

KEYBET 

GET  MEET  IMPUT 

2336 

2337 

2338 

VBOISP  -  OUTPUT  DATA  TO  LCD  DISPLAY 

9  WO 

2340 

00209A  48E7  0380 

2341  VK8ISP  MOVEM.L 

D6-D7/A0.-U7] 

00209E  41F9  0002 

2342 

LEA.L 

DISPLY.AO 

AO  PTS  TO  THE  LCD  DISPLAY 

0020 A4  1C28  0001 

2343  LABI  MOVE.B 

UA01.D6 

GET  STATUS 

0020A8  6BFA 

2344 

BMI.S 

LABI 

BBAICH  IF  MOT  BEADY 

0020AA  6100  00C4 

2345 

BSB 

DSPDEL 

0020AE  0007  0080 

2346 

OB.B 

t80H,D7 

TUB!  BIT  7  01 

002082  1147  0001 

2347 

MOVE.B 

D7 , 1  ( AO  1 

0020B8  1C28  0001 

2348  LAB2  »VE.B 

KAO), DO 

CHECK  STATUS  AGAI1 

0020BA  6BFA 

2349 

BMI.S 

LAB2 

BBAICH  IF  MOT  BEADY 

0020BC  6100  0082 

2350 

BSB 

DSPDEL 

0020C0  S04F 

2351 

LSB 

18, D7 

SHIFT  DATA  BACK  TO  LOWS  BYTE 

0020C2  1147  0003 

2352 

MOVE.B 

D7.3IA0] 

0020C6  4CDF  01C0 

2353 

MOVEM.L 

(A7]>,D6-D7/A0  POP  BIOISTEBS 
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0020C&  4E75 


2354  STS 

2355 

2356  *tm»ii»**»**»*»t****M*fm**«M««**MiH»M 

2357  « 


0020CC  4E71 

2358  KEYSET 

MOP 

0020CE  4CDF  7FFF 

2359 

MOVEM.L 

[A7J+.D0-D7/A0-A6 

0020D2  2679  0000 

2360 

MOVE.L 

C0BPHT.A3 

0020D8  224B 

2361 

MOYE.L 

A3.A1 

0020DA  244B 

2362 

MOVE.L 

A3.A2 

0020DC  284B 

2363 

MOVE.L 

A3,A4 

0020DE  4E71 

2364 

MOP 

0020E0  4E73 

2365 

BTS 

2366 

2367 

2368  ;  GETKEY  -  OBTAIIS  IIPDT  DATA 

2369 

2370 

0020E2  4E71  2371  GETKEY  HOP 

0020E4  41F9  0002  2372  LEA.L  PI A, AO 

0020EA  4285  2373  CLS.L  D5 

0020EC  45F0  0000  2374  LEA.L  KEYLIST.A2  TEAISUTI01  TABLE 

0020F2  1A28  0001  2375  MOVE.B  ADATACAO] ,05 

0020F6  D5C5  2376  ADDA.L  D5.A2 

0020F8  4285  2377  CLB.L  D5 

0020FA  1A12  2378  MOVE.B  [A2I.D5 

0020FC  33C5  0000  23' 9  MOVE.!  D5.KEY 

002102  0C79  0013  2380  CMPI.M  *13H,KEY  IS  KEY  A  DECIMAL  PT? 

00210A  6600  OOOC  2381  B1E  IOTPT 

00210E  33FC  0001  2382  MOTE.*  •01H.P0IIT 

002116  4E75  2383  STS 

002118  0C79  0010  2384  IOTPT  CMPI.M  •10B.KE7  IS  KEY  MOI-ALPHA-IUMEHIC’ 

002120  6D00  0004  2385  BLT  COITII 

002124  4E75  2386  STS 

002126  0C79  OOOA  2387  COITII  CMPI.M  *0AH , KEY  IS  KEY  ALPHA’ 

002 12E  6C00  OOOC  2388  BQE  SETALF 

002132  33FC  0000  2389  MOYE.M  *00H, ALPHA  KEY  IS  A  DIGIT 

002 13A  4E75  2390  STS 

00213C  33FC  0001  2391  SETALF  MOVE.M  *01, ALPHA 

002144  4E75  2392  BTS 

2393 

2394 

2395  ;  IIITDS  -  IIITIALIZES  THE  LCD  DISPLAY 
2398 

2397 

002146  48E7  COCO  2398  IIITDS  NOVEM.L  D0-D1/A0-A1 , - CA7] 

00214A  41F9  0002  2399  LEA.L  DISPLY.AO 

002150  43F9  0000  2400  LEA.L  DSLIST.Al 

002156  7204  2401  MOVED  «4,D1 

002158  1028  0001  2402  IIITDS1  MOVE.B  llAOl.DO 

00215C  6BFA  2403  BM1.S  IIITDS 1 
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00215E  6100 

0010 

2404 

BSR 

DSPDEL 

002162  1159 

0001 

2405 

MOVE.B 

[A11M1A0] 

002188  51C9 

FFFO 

2406 

DBRA 

D1 , IHITDS1 

00216A  4CDF 

0303 

2407 

MOVEM.L 

[A7KD0-D1/A0-A1 

00216E  4E75 

2408 

RTS 

2409 

2410  i 

2411  «  DISPLAY  DELAT  BOOTIIE 

2412 

002170  48E7 

0200 

2413  DSPDEL 

MOVEM.L 

D6.-IA7] 

002174  3C3C 

0032 

2414 

MOVE.! 

*50, D6 

002178  4E71 

2415  DDLOOP 

ROP 

00217A  51CE 

FFFC 

2416 

DBRA 

D6, DDLOOP 

00217E  4CDF 

0040 

2417 

MOVEM.L 

[A7KD6 

002182  4E75 

2418 

RTS 

2419 

2420  •  TIMER  IRQ 

« 

2421 

002184  4E71 

2422  TIMER 

10P 

002186  6100 

0004 

2423 

BSR 

TIMSUB 

00218A  4E73 

2424 

RTE 

2425 

00218C  48E7 

0380 

2426  TIMSUB 

MOVEM.L 

D6-D7/A0,-(A71 

002190  41F9 

0003 

2427 

LEA.L 

TIMADDR.AO 

002196  1C28 

0001 

2428 

MOVE.B 

TSTATU01.D6 

SET  TIMER  STATUS 

00219A  117C 

00E1 

2429 

MOVE.B 

*IBQEI,T1CITRL[A0] 

DISABLE  TIIBB  2 

0021AO  117C 

00E1 

2430 

MOVE.B 

»lBQEI,T2C«mU0) 

002U6  0C79 

0001 

2431 

Off  I  .V 

♦l.DATSAV 

0021AE  6600 

001A 

2432 

BEE 

TIMSCOI 

0021B2  B7FC 

2433 

CMPA.L 

*EIDBRM,A3 

>  ADDED  6/7/88 

002 1B8  6C00 

EB14 

2434 

BQE 

BAWL 

«  ADDED  6/7/88 

0021BC  6188 

2435 

BSR 

IIITDS 

0021 BE  97FC 

2438 

SDBA.L 

*17000,13 

0021C4  244B 

2437 

MOYEA.L 

A3,A2 

0021C6  6000 

0242 

2438 

BRA 

COIFID 

0021CA  4287 

2439  TIMSCOI 

CLB.L 

D7 

002  ICC  3E14 

2440 

MOVE.* 

[A4J.D7 

002 ICE  BEB9 

0000 

2441 

CMP.L 

TBIQR3H , D7  SEE  IF  PEAK  NAS  EIOOGH 

002 1D4  6D00 

02C8 

2442 

BLT 

ioievt  » - 

ERASE  EVEIT 

2443 

2444  • 

CHECK  PEAK  SLOPE 

2445 

0021D8  B5C9 

2446 

CMPA.L 

A1.A2  SEE  IF  VALID  DATA 

002 IDA  8700 

02C2 

2447 

BEQ 

KIEVn  FLAQ1 

-  FLAG2 

002  IDE  4287 

2448 

CLB.L 

D7 

002 1E0  3E39 

0000 

2449 

ICVE.M 

TRIOR  1 ,D7 

0021E6  0C47 

0000 

2450 

CMP.V 

*0,D7 

0021EA  6700 

Q05C 

2451 

BEQ 

reocHxi 

002 1EE  E94F 

2452 

LSL.V 

*4,D7 

0021FO  2C0B 

2453 

MDVE.L 

A3, DO 

100 


0021F2  9C8C 

2454 

SOB.L 

A4.D6 

002 1F4  BE46 

2455 

CMP.# 

06,07 

002 1F6  6D00 

0004 

2456 

BLT 

MEGCHK 

0021FA  3E06 

2457 

MOVE.# 

06,07 

002 1FC  3A06 

2458  MEGCHK 

MOVE.# 

D6,D5 

002 1FE  4286 

2459 

CLB.L 

D6 

002200  3C34 

7000 

2460 

MOVE.# 

0[A4,D7],D6 

002204  BCB9 

0000 

2461 

CMP.L 

TBIGB2B.D6 

00220A  6D00 

0292 

2462 

BLT 

MOMEVMT 

00220E  0447 

0002 

2463 

SOB.# 

*2,D7 

002212  66E8 

2464 

BEE 

MEGCHX 

002214  4286 

2465  VEGFXCfiX  CLB.L 

D6 

002216  2C39 

0000 

2466 

MOVE . L 

MEGPK , 06 

0022 1C  BCB9 

0000 

2467 

CMP.L 

TB2LO«,D6 

002222  6E00 

027A 

2468 

BGT 

MOVE VET 

002226  4286 

2469 

CLB.L 

D6 

002228  4285 

2470 

CLB.L 

D5 

00222A  3A39 

0000 

2471 

MOVE.# 

TBIGB1.D5 

002230  E34D 

2472 

LSL.ff 

*1,D5 

002232  4445 

2473 

MEG.# 

D5 

002234  3C35 

5000 

2474  MEGPLP 

MOVE.# 

0[A5,D5.#1,06 

002238  BCB9 

0000 

2475 

CMP.L 

TB2L0#,D6 

00223E  6E00 

025E 

2476 

BGT 

MOMEVMT 

002242  0645 

0002 

2477 

ADD.# 

*2,05 

002246  66EC 

2478 

BATE 

MEGPLP 

002248  4287 

21/9  MEGCHK 1 

CLB.L 

07 

00224A  4286 

2480 

CLB.L 

06 

00224C  41F9 

0000 

2481 

LEA.L 

TSTIIF.AO 

GET  PABAMETEB  TABLE 

002252  3C28 

0018 

2482 

MOVE.# 

PSLOP1AO] ,D6 

GET  SLOPE  PABAMETEB 

002256  CCFC 

0064 

2483 

MOLQ 

•100.D6 

00225A  3E28 

001A 

2484 

MOVE.# 

PSLTM1A0] ,D7 

GET  SLOPE  TIME  PABAMETEB 

00225E  E98F 

2485 

LSL.L 

*4,D7 

•16  TO  CMVBT  MSEC.  TO  SAMPLES 

002260  204C 

2486 

MOVE.L 

A4.A0 

SAVE  PEAK  P01MTEB 

002262  91C7 

2487 

SOB.L 

D7,A0 

SDBTBACT  SLOPE  TIME 

002264  B1C9 

2488 

CMP.L 

Al.AO 

SEE  IF  POIITEB  BEFORE  BOE 

002266  6E00 

0010 

2489 

BGT 

CHXCOVT 

00226A  2049 

2490 

MOVE.L 

Al.AO 

SET  TO  BEGIM  OF  EVEIT 

00226C  D1FC 

2491 

ADDA.L 

*2,  AO 

POSITIOM  PMTB  TO  BOD 

002272  B1CC 

2492 

CMPA.L 

A4.A0 

002274  6C00 

0194 

2493 

BGE 

COIF MO 

002278  2E3C 

2494  CHXCOIT 

MOVE.L 

*DBLEM,D7 

GET  LEMGTB  OF  DB  TABLE 

00227E  0487 

2495 

SOB.L 

•DBHEX.D7 

002284  3A10 

2496 

MOVE.# 

[AO  1 ,05 

GET  PEAK-TIME  VALUE 

G02286  0C45 

0000 

2497 

CMPI.V 

*0,05 

00228A  6E00 

006A 

2498 

BGT 

CBKFPK 

00228E  41F9 

0000 

2499 

LEA.L 

DBBEX.AO 

POINT  TO  DB  HEX  TABLE 

002294  0442 

8000 

2500 

SOB.# 

•8000H.D2 

002298  B470 

7000 

2501  PLOOP 

CMP.# 

O[A0,D7] ,02 

SEACB  FOB  PEAK  II  DB 

00229C  6C00 

0010 

2502 

BGE 

PFIID 

PEAK  FOOID 

0022A0  0487 

2503 

SU8.L 

•  1,07 
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0022A6  51CF  FFFO 
0022AA  6000  004A 
0022AE  41F9  0000 
002284  3430  7000 
0022E8  41F9  0000 
0022BE  2E3C 
0022C4  0487 
0022CA  0445  8000 
0022CE  BA70  7000 
0022D2  6C00  0010 
002 206  0487 
0022DC  51CF  FFFO 
0022E0  6000  0014 
0022E4  41F9  0000 
0022EA  3A30  7000 
0022EE  9445 
0022F0  BC42 
0022F2  6F00  0116 
0022F6  4286 
0022F8  204C 
0022FA  3C20 
0022FC  BCB9  0000 
002302  6DOO  0006 
002306  B1C9 
002308  6EF0 
00230A  4285 
00230C  3A18 
00230E  3C18 
002310  B1CC 
002312  6E00  018A 
002316  BC85 
002318  6DOO  0006 
00231C  3A06 
0023 IE  60 EE 
002320  2E08 
002322  0487 
002328  3408 
00232A  0442  OOOA 
00232E  3406 
002330  3C18 
002332  BC82 
002334  6F00  0010 
002338  BC85 
00233A  6E00  0010 
00233E  8  ICC 
002340  6COO  015C 
002344  60EA 
002348  2047 
002348  6000  0006 
00234C  2A06 


2504 

2505 

2506  PFIMD 

2507 

2508 

2509 

2510 

2511 

2512  PSLOOP 

2513 

2514 

2515 

2516 

2517  SFIMD 

2518 

2519 

2520 

2521 

2522  CHKFPK 

2523 

2524  PXEMD 

2525 

2526 

2527 

2528 

2529  FMDST 

2530 

2531  FMDPX 

2532 

2533 

2534 

2535 

2536 

2537 

2538  FMDBOT 

2539 

2540 

2541 

2542 

2543  BOTCOMT 

2544 

2545 

2546 

2547 

2548 

2549 

2550 

2551  BOTFID 

2552 

2553  HTPX 


DBBA 

88A 

LEA.L 

MOVE.W 

LEA.L 

HOPE. L 

SUB.l 

SOB.  I 

CMP.W 

BSE 

SUB.L 

DBBA 

BfiA 

LEA.L 

MOVE.W 

SUB.l 

CMP.W 

BLE 

CLB.L 

MOFE.L 

MOVE.W 

CMP.L 

BLT 

CMPA.L 

BGT 

CLB.L 

MOVE.* 

MOFE.I 


CMPA.L 

BGT 

CMP.L 

BLT 

mofe.w 

BBA 

MOFE.L 

SUB.L 

MOVE. I 

SUB.l 

MOTE. I 

DTE.! 

CMP.L 

BLE 

CMP.L 

BGT 

CMPA.L 

BGE 

BBA 

MOTEA.L 

BBA 

mote.l 


D7.PL00P 
CBXFPX 
DBTAB.AO 
0[A0,D7],D2 
DBBEX.AO 
*DBLEM,D? 
*DBHEI,D7 
*8000B,D 5 
0[AO,D73,D5 
SFIMD 
•1.D7 
D7, PSLOOP 
CHXFPX 
DBTAB.AO 
OtAO,D7],D5 
D5.D2 
D2.D6 
COIFMD 
D6 

44,40 

-  ( AO  ] ,  D6 

TBIGB3H,D6 

FMDST 

AI.AO 

PXEMD 

05 

[A0)*,D5 

[AO  1+ ,06 

44,40 

MOMETMT 

D5.D6 

FIDBOT 

D6.D5 

FMDPX 

A0.D7 

*4,D7 

D6.D2 

•10.D2 

D6.D5 

IAOJ*,D0 

D2.D6 

BOTFID 

D5.D8 

mitpk 

44,40 

IOIEVKT 

BOTCOr 

D7.A0 

PXFID 

M,D5 


ELSE  DECK.  POIITEB 
IF  PITS  GOES  -  10  DB 
GET  DBTABLE 
GET  PEAK  VAL  II  DB 
POIIT  B4CX  TO  SEX  TABLE 


LOOX  FOB  DB  OF  OTHEB  POIMT 
MATCH  FOUID 

ELSE  DECS.  POIITEB 
IF  D7  GOES  -  MOT  II  TABLE 
POIMT  TO  DBTABLE 
GET  OTHEB  DB  TALUE 
GET  DIF.  OF  PEAK  A  OTHEB  7AL. 
IS  SLOPE  .LE.  SLOPE  PABAMETEB 
MO 

SAFE  PEAK 
GET  PEAK  VALUE 
PEAK  (  PEA X  THRESHOLD 
VES  -  GO  FIMD  FIBST  PEAK 
AT  BEGIM1IIG  OF  DATA’ 

*0  -  COITIMUE 

SAFE  FIBST  VALUE 
GET  MEIT  VALUE 


VALUE  <  PBEFIOUS  VALUE’ 
TES  -  FIBST  PEAK  FOUMD 
10  -  SET  PBEFIOUS  VALUE 
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00234E  6  QBE 

2554 

BB4 

FIDPK 

002350  2408 

2555  PKFID 

move.l 

40,02 

S4TE  FIBST  PE4K  POIMTEB 

002352  49F9 

0000 

2556 

LE4.L 

TSTIIF ,44 

GET  SLOPE  TIME  P4B4METEE 

002358  4287 

2557 

CLB.L 

07 

002354  3E2C 

0014 

2558 

MOTE.# 

PSLTMI44I.D7 

00235E  E98F 

2559 

LSL.L 

*4,D7 

002360  8EFC 

0003 

2560 

DIVU 

13,07 

T4KE  1/3  OF  TIB 

002364  0287 

2581 

4101. L 

•0FFFEH.D7 

002364  9487 

2562 

SOB.  L 

07,02 

MOTE  POIITEB  B4CK  IM  TIME 

00236C  B489 

2563 

CMP.L 

41,02 

SEE  IF  BEFORE  ETEIT 

00236E  6E00 

0004 

2584 

BQT 

FPCOIT 

002372  2409 

2565 

MOTE.L 

41,02 

002374  0682 

2566 

4DD.L 

*2,02 

002374  4285 

2567  FPCOIT 

CLB.L 

05 

00237C  3410 

2568 

MOVE.# 

[401, D5 

GET  FIBST  PE4X  V4LDE 

00237E  0445 

8000 

2569 

SOB.# 

•80008,05 

002382  2E3C 

2570 

MOVE.L 

*DBLEI,D7 

002388  0487 

2571 

SOB.L 

•DBHEX.D7 

00238E  49F9 

0000 

2572 

LE4.L 

DBHEE.44 

002394  B474 

7000 

2573  FPLOP 

CMP.# 

0144,07], 05 

FIID  II  DB  T4BLE 

002398  6C00 

0010 

2574 

BGE 

FPFMD 

00239C  0487 

2575 

SOB.L 

*1,07 

002342  51CF 

FFFO 

2578 

DBB4 

07, FPLOP 

002346  6000 

00F6 

2577 

BR4 

MOIEVMT 

IF  MOT  II  T4BLE  -  MOM-EVEMT 

002344  49F9 

0000 

2s'' *  FPFMD 

LE4.L 

DBT4B.44 

0023B0  3434 

7000 

2579 

MOTE.# 

0144,07), 05 

GET  T4L0E  OF  DB  PE4X 

0023B4  49F9 

0000 

2580 

LE4.L 

DBHEX.44 

0023B4  2E3C 

2581 

MOVE.L 

IDBLEI.D7 

0023CO  0487 

2582 

SOB.L 

•DBHEX.D7 

0023C6  2042 

2583 

M0TE4.L 

02,40 

0023C8  4282 

2584 

CLB.L 

02 

0023C4  3410 

2585 

MOTE.# 

[401,02 

0023CC  0482 

2586 

SOB.L 

*80008,02 

0023D2  B474 

7000 

2587  FPSLOP 

CMP.# 

0144,071,02 

FIMD  FIBST  POIMT  IM  DB  T4BLE 

0023D6  6C00 

0010 

2588 

BGE 

FPSFID 

0023D4  0487 

2589 

SOB.L 

*1,07 

OO23E0  51CF 

FFFO 

2590 

DBB4 

07,  FPSLOP 

0023E4  6000 

00B8 

2591 

BB4 

IOIETR 

IF  MOT  II  T4BLE  -  MOM  ETEIT 

0023E8  49F9 

0000 

2592  FPSFMD 

LE4.L 

DBT4B.44 

GET  DB  T4LUE  OF  FIRST  POIMT 

0023EE  3434 

7000 

2593 

MOTE.# 

0144, 07], D2 

0023F2  9442 

2594 

SOB.# 

02,05 

CALC  DB  DIFFEREMCE 

0023F4  49F9 

0000 

2595 

LE4.L 

TSTIMF.44 

0023F4  4286 

2596 

CLB.L 

06 

0023FC  3C2C 

0018 

2597 

MOTE.# 

PSL0PI44) ,D6 

GET  SLOPE  PAR4METEB 

002400  CCFC 

0064 

2598 

MOLD 

*100,06 

002404  BC45 

2599 

CMP.# 

05,  D6 

IF  SLOPE  <  P4BABTEB 

002406  6E00 

0096 

2600 

BGT 

MO  IE  TIT 

MOM  -  ETEIT 

002404  D5FC 

2601  COMFID 

4004. L 

•2,42 

I ICR  BOOM  POIMTEB 

002410  6100 

E462 

2602 

BSE 

RDCLK 

GET  CURRENT  TUB 

002414  34F9 

0000 

2603 

MOTE.# 

CLX1 , [42]* 

STORE  CUBREIT  TIIB 
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00241 A  34F9  0000 

2604 

move. a 

CLK2, [A21+ 

002420  34F9  0000 

2605 

MOVE. a 

CLX3, [A21* 

002426  34C3 

2606 

MOVE.B 

D3.IA2H 

STOBE  AVEBAGE 

002428  34FC  EB90 

2807 

MOVE.B 

•BARKER , [ A2 1+ 

MOVE  II  BABKEB  CODES 

00242C  34FC  EB90 

2608 

HOVE.* 

•BABKEB, [A2]+ 

002430  34BC  EB90 

2609 

MOVE.B 

•BABKEB, [A2] 

002434  0C79  03E7 

2610 

cmp. a 

•999.VBOOM 

00243C  6D00  000A 

2611 

BLT 

com 

002440  33FC  0000 

2612 

MOVE.! 

*0 , VBOOM 

002448  0679  0001 

2613  com 

ADD. a 

*1, VBOOM 

IICB.  VALID  BOOM  CODR 

002450  3439  0000 

2614 

MOVE. a 

VBOOM, D2 

002456  6100  OOFA 

2615 

BSB 

BEECIVT 

COIVEBT  TO  DECIMAL  ASCII 

00245A  41F9  0000 

2616 

LEA.L 

B00MSG1 ,  AO 

STOBE  II  DISPLAY  MSG 

002460  10F9  0000 

2817 

NOVE.B 

HU1TD ,  [  AO  ]  + 

STOBE  100  DIGIT 

002466  10F9  0000 

2618 

MOVE.B 

TEM, [AO ] + 

STOBE  10  DIGIT 

00246C  1089  0000 

2619 

MOVE.B 

HIIT, [AO] 

STOBE  1  DIGIT 

002472  41F9  0000 

2620  C01IT1A 

LEA.L 

B00MSG1 , AO 

002478  6100  EBFE 

2621 

BSB 

DSPMSG 

DISPLAY  BSSAGE 

00247C  B7FC 

2622 

CMPA.L 

IE1DBBM.A3 

CHECK  FOB  EID  OF  BAM 

002482  6C00  E84A 

2623 

BGE 

BAMFL 

IF  YES  STOP 

002486  224A 

2624 

MOVEA.L 

A2.A1 

ELSE  BESET  FLAGS 

002488  264A 

2625 

MDVEA.L 

A2.A3 

00248A  284A 

2626 

MOVEA.L 

A2.A4 

00248C  2A4A 

2627 

MOVEA.L 

A2.A5 

00248E  23CA  0000 

2628 

MOVE.L 

A2.LSTEVT 

002494  23CA  0000 

2629 

MOVE.L 

A2.CUBPR 

00249A  6000  0062 

2830 

BBA 

TIBET 

AID  EEIT 

00249E  2279  0000 

2631  IOIEVR 

MOVE.L 

LSTEVT.Al 

BESET  FLAGS 

0024A4  2449 

2832 

MOVEA.L 

A1.A2 

0024A6  2649 

2633 

MOVEA.L 

A1.A3 

0024A8  2849 

2634 

MOVEA.L 

A1.A4 

0024AA  2A49 

2635 

MOVEA.L 

A1.A5 

0024AC  B3FC 

2838 

CMPA.L 

•EMDDATA.Al  0024B2  6C00  E81A  2637 

0024B6  0C79  03E7 

2638 

CMP. a 

•999.1VBOOM 

0024BE  6 DOC  OOOA 

2639 

BLT 

C0IT2 

0024C2  33FC  0000 

2640 

MOVE. a 

•0 ,  WBOOM 

0024CA  0679  0001 

2641  COIT2 

ADD. a 

•  1 ,  WBOOM 

IICB  lOI'BOOM  COOT 

0024D2  3439  0000 

2642 

MOVE. a 

IVB00M.D2 

0024D8  6100  0078 

2643 

BSB 

HEXCIVT 

COIVEBT  TO  DECIMAL  ASCII 

0024DC  41F9  0000 

2644 

LEA.L 

BOOM5G2.AO 

0024E2  10F9  0000 

2645 

MOVE.B 

HUIDJAO]* 

STOBE  CODR  II  MSG 

0024E8  10F9  0000 

2646 

MOVE.B 

TO,  [AO]* 

0024EE  10B9  0000 

2647 

MOVE.B 

D1IT, [AO] 

0024F4  41F9  0000 

2648 

LEA.L 

B00MSG1 ,A0 

0024FA  6100  EB7C 

2649 

BSB 

DSPMSG 

DISPLAY  CODR  IBSSAGE 

0024FE  4282 

2650  TIME1T 

CLB.L 

D2 

ZEBO  PEAK  VALUE 

002500  23FC 

2651 

MOVE.L 

•8000 , 1EGPK 

00250A  33C2  0000 

2852 

MOVE.M 

D2.DATSAV 

002510  08B9  0001 

2653 

BCLB 

•1 .TEST 

CLKAB  Tin  1  FUG 

002518  08B9  0002 

2854 

BCLB 

•2, TEST 

CLEAR  TIBI  2  FUG 

RAMFl 
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002520  6100  0010 

2655 

BSR 

S4VP4R 

002524  08F9  0000 

2656 

BSET 

♦O.BRAMOI  TORI  OFF  BAT.  RAM 

00252C  4CDF  01C0 

2657 

MOVEM.L 

EA71+ , D6-D7/A0 

002530  4E75 

2658 

RTS 

2659 

2660  • 

2661  * 

002532  48E7  OOCO 

2662  SAVPAR 

MOVEM.L 

A0-A1.-E471 

002536  41F9  0087 

2663 

LEA.L 

V4RSTR.40 

00253C  43F9  0000 

2664 

LE4.L 

SRAM, 41 

002542  10D9 

2665  P4RL0P 

MOVE . B 

[A11*,[A0]+ 

002544  B3FC 

2666 

CMP4.L 

•EKDVAB.A1 

002544  6DF6 

2667 

BLT 

PARLOP 

00254C  4CDF  0300 

2668 

MOVEM.L 

[471+,40-Al 

002550  4E75 

2669 

RTS 

2670 

2671 

2672  •  THIS  ROOT I IE  COHTEBTS  THE  VALUE  II  D2 

2673  •  TO  DECIMAL  4SCII.THE  RESULT  IS  RETORIED  II 

2674  •  HOID.TEI.OIIT.THE  IIPOT  V4L0E  HOST  BE  BETWEEI 

2675  •  0  AID  999  DECIMAL. 

2676  « 

2677 

002552  13FC  0000 

2678  HEXCI7T 

MQVE.B 

#0,HUID 

002554  13FC  0000 

2u/» 

MOVE.B 

*0 , TEI 

002562  13FC  0000 

2680 

MOVE . B 

•O.OIIT 

002564  0C42  0064 

2681  HUILP 

CMP.M 

*  100,02 

00256E  6D00  0010 

2882 

BLT 

TEILP 

002572  0442  0064 

2683 

SUB.V 

1100, D2 

002576  0639  0001 

2684 

4DD.B 

•  1 ,  HUID 

00257E  80E4 

2685 

BRA 

HUILP 

002580  0C42  0004 

2686  TEILP 

CMP.M 

#10, D2 

002584  6D00  0010 

2687 

BLT 

UIITLP 

002588  0442  0004 

2688 

SOB.M 

#10, D2 

00258C  0639  0001 

2689 

4DD.B 

*1,TEI 

002594  60E4 

2690 

BRA 

TEILP 

002596  13C2  0000 

2691  UIITLP 

MOVE.B 

D2.D1IT 

00259C  0039  0030 

2692 

OR.B 

•30H.HUID 

002544  0039  0030 

2693 

OR.B 

•30B.TEI 

00254C  0039  0030 

2694 

OR.B 

#30H,UIIT 

0025B4  4E75 

2695 

RTS 

2696 

2897 

0025B6  4E73 

2698  LITK 

RTE 

2699 

2700 

2701 

2702 

2703  ; 

2704  ; 
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DB  TIL  HEX  DECIMAL 
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002610  2FE4 

2755 

DC,* 

12260 

F0  240 

002612  2FF8 

2756 

DC.* 

12280 

F5  245 

002614  300C 

2757 

DC.* 

12300 

FB  251 

002616  3020 

2758 

DC.* 

12320 

101  257 

002618  3034 

2759 

DC.* 

12340 

107  263 

002611  3048 

2760 

DC.* 

12360 

10D  269 

00261C  305C 

2761 

DC.* 

12380 

113  275 

0026 IE  3070 

2762 

DC.* 

12400 

111  282 

002620  3084 

2763 

DC.* 

12420 

120  288 

002622  3098 

2784 

DC.* 

12440 

127  295 

002624  30IC 

2765 

DC.* 

12460 

12E  302 

002626  30C0 

2766 

DC.* 

12480 

135  309 

002628  3004 

2767 

DC.* 

12500 

13C  316 

002628  30E8 

2768 

DC.* 

12520 

144  324 

00262C  30FC 

2769 

DC.* 

12540 

14B  331 

00262E  3110 

2770 

DC.* 

12560 

153  339 

002630  3124 

2771 

DC.* 

12580 

15B  347 

002632  3138 

2772 

DC.* 

12600 

163  355 

002634  314C 

2773 

DC.* 

12620 

16B  363 

002636  3160 

2774 

DC.* 

12640 

174  372 

002638  3174 

2775 

DC.* 

12660 

17C  380 

002638  3188 

2776 

DC.* 

12880 

185  389 

00263C  319C 

2777 

DC.* 

12700 

18E  398 

00263E  31B0 

2778 

DC.* 

12720 

197  407 

002640  31C4 

2"70 

DC.* 

12740 

111  417 

002642  3108 

2780 

DC.* 

12760 

1IB  427 

002644  31EC 

2781 

DC.* 

12780 

1B5  437 

002646  3200 

2782 

DC.* 

12800 

1BF  447 

002648  3264 

2783 

DC.* 

12900 

1F5  501 

002648  32C8 

2784 

DC.* 

13000 

232  562 

00264C  332C 

2785 

DC.* 

13100 

277  631 

00264E  3390 

2786 

DC.* 

13200 

2C4  708 

002650  33F4 

2787 

DC.* 

13300 

311  794 

002652  3458 

2788 

DC.* 

13400 

37B  891 

002654  348C 

2789 

DC.* 

13500 

3E8  1000 

002656  3520 

2790 

DC.* 

13600 

462  1122 

002658  3584 

2791 

DC.* 

13700 

4EB  1259 

002658  35E8 

2792 

DC.* 

13800 

585  1413 

00265C  364C 

2793 

DC.* 

13900 

631  1585 

00265E  3680 

2794 

DC.* 

14000 

6F2  1778 

002660  3714 

2795 

DC.* 

14100 

7CB  1995 

002662  3778 

2796 

DC.* 

14200 

8BF  2239 

002664  37DC 

2797 

DC.* 

14300 

9D0  2512 

002666  3840 

2798 

DC.* 

14400 

B02  2818 

002668  3844 

2799 

DC.* 

14500 

C5I  3162 

002668  3906 

2800 

DC.* 

14600 

DDC  3548 

00266C  3960 

2801 

DC.* 

14700 

F8D  3981 

00266E  3900 

2802 

DC.* 

14800 

1173  4467 

002670  3834 

2803 

DC.* 

14900 

1394  5012 

002672  3898 

2804 

DC.* 

15000 

15F7  5623 

002674  3 AFC 

2805 

002676  3B60 

2806 

002678  3BC4 

2807 

00267A  3C28 

2808 

00267C  3C8C 

2809 

00267E  3CF0 

2810 

002680  3D54 

2811 

002682  3DB8 

2812 

002684  3E1C 

2813 

002686  3E80 

2814 

002688  3EE4 

2815 

00268A  3F48 

2816 

00268C  3FAC 

2817 

00268E  4010 

2818 

002690  4074 

2819 

002692  40D8 

2820 

2821 

002694  0000 

2822  DBHE1 

002696  0001 

2823 

002698  0002 

2824 

00269A  0003 

2825 

00269C  0004 

2826 

00269E  0005 

2827 

0026A0  0006 

2828 

0026A2  0007 

2829 

0026A4  0008 

2830 

0026A6  0009 

2831 

0026A8  OOOA 

2832 

0026AA  OOOB 

2833 

0026AC  OOOD 

2834 

0026AE  OOOE 

2835 

0026B0  0010 

2836 

0026B2  0012 

2837 

0026B4  0014 

2838 

0026B6  0016 

2839 

0026B8  0019 

2840 

0026BA  001C 

2841 

0026BC  0020 

2842 

0026BE  0023 

2843 

0026C0  0028 

2844 

0026C2  002D 

2845 

0026C4  0032 

2846 

0026C6  0038 

2847 

0026C8  003F 

2848 

0026CA  0047 

2849 

0026CC  004F 

2850 

0026CE  0059 

2851 

0026D0  0064 

2852 

0026D2  0070 

2853 

0026D4  007E 

2854 

DC.V 

15100 

18A6  6310 

DC.V 

15200 

1BA7  7079 

DC.V 

15300 

1F07  7943 

DC.V 

15400 

22D1  8913 

DC.V 

15500 

2710  10000 

DC.V 

15600 

2BD4  11220 

DC.V 

15700 

312D  12589 

DC.V 

15800 

372D  14125 

DC.V 

15900 

3DE9  15849 

DC.V 

16000 

4577  17783 

DC.V 

16100 

4DF1  19953 

DC.V 

16200 

5773  22387 

DC.V 

16300 

62 IF  25119 

DC.V 

16400 

6E18  28184 

DC.V 

16500 

7B87  31623 

DC.V 

16600 

7FFF  32767 

DC.V 

OB 

DC.V 

IB 

DC.V 

2B 

DC.V 

3B 

DC.V 

4B 

DC.V 

5fl 

DC.V 

6B 

DC.V 

7B 

DC.V 

8B 

DC.V 

9B 

DC.V 

OAB 

DC.V 

OBB 

DC.V 

ODB 

DC.V 

OEB 

DC.V 

10B 

DC.V 

12H 

DC.V 

14B 

DC.V 

16B 

DC.V 

19B 

DC.V 

1CB 

DC.V 

20B 

DC.V 

23B 

DC.V 

28B 

DC.V 

2DB 

DC.V 

32B 

DC.V 

38B 

DC.V 

3FB 

DC.V 

47B 

DC.V 

4FB 

DC.V 

SOB 

DC.V 

64B 

DC.V 

70B 

DC.V 

7EB 
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0026D6  008D 

2855 

DC.V 

8DB 

0026D8  009E 

2856 

DC.V 

9EH 

0026DA  0082 

2857 

DC.V 

0B2H 

0026DC  OOC8 

2858 

DC.V 

0C8B 

0026DE  OOCC 

2859 

DC.V 

OCCH 

0026EO  00D1 

2860 

DC.V 

0D1B 

0026E2  00D6 

2861 

DC.V 

0D6H 

0026E4  OODB 

2862 

DC.V 

ODBB 

0026E6  OOEO 

2863 

DC.V 

OEOH 

0026E8  00E5 

2864 

DC.V 

0E5B 

0026EA  OOEA 

2865 

DC.V 

OEAB 

0026EC  OOFO 

2866 

DC.V 

OFOH 

0026EE  OOFS 

2867 

DC.V 

0F5B 

0026FO  OOFB 

2868 

DC.V 

OFBB 

0026F2  0101 

2869 

DC.V 

10  IB 

0026F4  0107 

2870 

DC.V 

107B 

0026F6  010D 

2871 

DC.V 

10DB 

0026F8  0113 

2872 

DC.V 

113B 

0026FA  01 1A 

2873 

DC.V 

11AB 

0026FC  0120 

2874 

DC.V 

120B 

0026FE  0127 

2875 

DC.V 

127B 

002700  012E 

2876 

DC.V 

12EB 

002702  0135 

2877 

DC.V 

1351 

002704  013C 

2878 

DC.V 

13CH 

002706  0144 

287" 

DC.V 

144B 

002708  014B 

2630 

DC.V 

UBB 

00270A  0153 

2881 

DC.V 

153E 

00270C  0153 

2882 

DC.V 

153B 

00270E  0163 

2883 

DC.V 

163B 

002710  016B 

2884 

DC.V 

16BB 

002712  0174 

2885 

DC.V 

174B 

002714  017C 

2886 

DC.V 

17CI 

002716  0185 

2887 

DC.V 

185B 

002718  018E 

2888 

DC.V 

18EB 

00271 A  0197 

2889 

DC.V 

197B 

0027 1C  01A1 

2890 

DC.V 

1A  IB 

0027 IE  01AB 

2891 

DC.V 

1ABB 

002720  01B5 

2892 

DC.V 

1B5B 

002722  01BF 

2893 

DC.V 

1BFB 

002724  01F5 

2894 

DC.V 

1F5B 

002726  0232 

2895 

DC.V 

232B 

002728  0277 

2896 

DC.V 

277H 

00272A  02C4 

2897 

DC.V 

2C4B 

00272C  031A 

2898 

DC.V 

3 1  Afl 

00272E  037B 

2899 

DC.V 

37BB 

002730  03E8 

2900 

DC.V 

3E8H 

002732  0462 

2901 

DC.V 

462B 

002734  04EB 

2902 

DC.V 

4EBH 

002736  05B5 

2003 

DC.V 

SB5B 

002738  0631 

2904 

DC.V 

631B 

109 


002734  06F2 
00273C  07CB 
00273E  OBBf 
002740  09D0 
002742  0B02 
002744  0C54 
002748  ODDC 
002748  0F8D 
002744  1173 
00274C  1394 
00274E  15F7 
002750  1846 
002752  1847 
002754  1F07 
002758  2201 
002758  2710 
002754  2B04 
00275C  3120 
00275E  3720 
002760  3DE9 
002762  4577 
002764  4DF1 
002766  5773 
002768  62 IF 
002764  6E18 
00276C  7B87 
00276E  7FFF 

<276E> 


002770  06  34  OE 
002776  04  09  08 
00277E  OC  03  02 
002786  FF  EE  CC 
002784  24  24  24 
002794  20  20  53 
002744  20  20  20 
0027B4  20  42  41 
0027C4  24  24  20 
002704  53  54 
0027E4  20  42  41 
0027F4  30  30  30 
002804  45  4E  54 
002814  4B  45  59 
002824  4E  4F  54 
002834  53  45  4C 
002844  49  4E  56 
002854  38  38  30 
002862  30  2E  30 
002864  30  30  2E 


2905 

2906 

2907 

2908 

2909 

2910 

2911 

2912 

2913 

2914 

2915 

2916 

2917 

2918 

2919 

2920 

2921 

2922 

2923 

2924 

2925 

2926 

2927 

2928 

2929 

2930 

2931 

2932  DBLEI 

2933 

2934 

2935  DSL I ST 

2936  KETLIST 

2937 

2938 


DC,# 

DC.# 

DC.# 

DC.# 

DC.# 

DC.# 

DC.# 

DC.# 

DC.# 

DC.# 

DC.# 

DC.# 

DC.# 

DC.# 

DC.# 

DC.* 

DC.# 

DC.# 

DC.# 

DC.# 

DC.# 

DC.# 

DC.# 

DC.* 

DC.# 

DC.# 

DC.# 

m 


DC.B 

DC.B 

DC.B 

DC.B 


2939  fionCSG 

DC.B 

2940  SiTMSS 

DC.B 

2941  mmiT 

DC.B 

2942  F0LU6G 

DC.B 

2943  EOHCQ 

DC.B 

2944  SH41C8 

DC.B 

2945  8B4MSQ 

DC.B 

2946  B0M6G 

DC.B 

2947  C4LPIMT 

DC.B 

2948  EBIMSG 

DC.B 

2949 

DC.B 

2950 

DC.B 

2951 

DC.B 

2952  4XIIIT 

DC.B 

2953 

DC.B 

2954  BXIIIT 

DC.B 

6F2  B 

7CBH 

8BFH 

9MB 

0B02H 

0C54H 

0DDC5 

0F8DH 

1173H 

1384B 

15F7H 


1B47B 
1F07E 
22018 
271  OH 
2BD4H 
312DI 
372DH 
3DE9H 
45771 
4DF1H 
5773H 
621FI 
8E18H 
7B87H 
7FFFH 
1-2 


6.34H.0EH, 1,3,0 

04H , 09H.08H , 07B, OBI, 06H, 05H, 048 
OCH , 03H . 02H , 0 1 B , ODH , OKB , OFH , OOH 
OFFH,OEEH,OCCH,Ol3B 
'm  8EADT  m  ' 

'  S4FIM  D4T4  * 

K  BYTES  LEFT' 

'  84T.  B4#  FULL  * 

'»*  >0#  EBBOB  it  ’ 

'ST4TIC  E4#  EBBOB' 

’  B4T.  Hi#  EBBOB  ' 

’OOO-TES  /  80-000' 

‘EITEB  C4L.  CODE  ' 

'w  am  • 

‘•or  icrin 

‘SELECT  FIKTIOI  ' 

‘II74LID  BUBO  ’ 

381,381,301,351,321,308,211,301 
308, 218,308, 308, 218, SOB, 301, 208 
308,308,218,308,308,218,308,328 
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002872  2E  30  32 

2955 

OC.B 

002871  31  30  37 

2956  DXIIIT 

DC.B 

002882  31  30  2E 

2957 

DC.B 

2958 

002881  1000 

2959  BE1DB 

dc.i 

00288C  2000 

2960 

DC. I 

00288E  3000 

2961 

DC.V 

002890  4000 

2962 

dc. a 

002892  03E8 

2963 

dc. a 

002894  5000 

2964 

DC.a 

002896  OSES 

2965 

dc. a 

002898  6001 

2966 

DC.a 

002891  7000 

2967 

Dc.a 

2968  * 

DC.a 

00289C  8012 

2969 

dc. a 

00289E  8000 

2970 

dc. a 

002810  8028 

2971 

dc. a 

002812  9006 

2972 

dc. a 

002814  1023 

2973 

dc. a 

002816  0000 

2974 

dc. a 

002818  0000 

2975 

Dc.a 

002811  0000 

2976 

dc. a 

<2811> 

2977  EIDBED 

EDO 

00281C  00 

2978  CLKTB 

DC.B 

00281D  10 

2979 

DC.B 

00281E  20 

2980 

DC.B 

00281F  30 

2981 

DC.B 

0028B0  40 

2982 

DC.B 

0028B1  50 

2983 

DC.B 

0028B2  70 

2984 

DC.B 

0028B3  80 

2985 

DC.B 

0028B4  90 

2986 

DC.B 

0028B5  10 

2987 

DC.B 

0028B6  BO 

2988 

DC.B 

0028B7  CO 

2989 

DC.B 

0028B8  0000 

2990  BOBS 

DC. a 

2991 

EID 

2 EH , 30H , 32H , 2EB , 30B , SOB , 30B , 308 
3 1 H , 30H , 37B , 2EB , 3 1 H , 30H , 30H , 2KH 
3 1H , 30H , 2EH , 30B , 36H , 2EH , 33H , 35H 


1000B 

TEST  VOWED 

2000B 

SITE  IDWEB 

3000B 

SEBI1L  IUWEB 

4000B 

TIIEB  1  FLAG 

03E8B 

TIKI  1  DEF1ULT  TIL. 

5000B 

TIMES  2  FLAG 

03E8B 

TIMES  2  DEFAULT  TIL. 

6001B 

PEAK  PEBIOD  DEFAULT 

70008 

TBIGGEB  2  FUG 

800CH 

TBIGGEB  2  DEFAULT  TIL. 

8012B 

X  TBIGGEB  2  DEFAULT  TIL 

8000B 

TBIGGEB  3  FUG 

8028B 

TBIGGEB  3  DEFAULT  TIL. 

9006B 

PEAK  SLOPE  DB  TALUE 

01023B 

PEAK  SLOPE  TIW  TIL. 

0 

UI/SEC  HIT  TIL. 

0 

DAY/BOUB  HIT  TIL. 

0 

TEAB/IDITfl  IIIT  TALUE 

1-2 

EID  OF  BE1DEB  IIFO 

0 

SECOIDS  OMITS 

10B 

TEJS 

20B 

MHUTES  UIITS 

30B 

TEVS 

40B 

HOURS  UIITS 

50B 

TEIS 

70B 

DATS  UIITS 

SOB 

TEIS 

90B 

HDITB  UIITS 

010B 

TEIS 

OBOB 

TEAB  UIITS 

OCOB 

TEIS 

Error«=  0 
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LIVE* 

STOOL 

TYPE 

BEEEBEKES 

Ml 

A 

0 

191,192,224,234,247,328,645,675,678,681,682,685,690, 

847 , 857 ,858,1018,1128,1147,1150,1398, 1472 , 2002 , 2328 
2380,2389,2721 

1569 

A04 

A 

1586 

1593 

A05 

A 

1590 

1597 

A06 

A 

1594 

1801 

A07 

A 

1598 

1605 

AOS 

A 

1602 

1625 

A10 

A 

1622 

1629 

All 

A 

1626 

1609 

AA 

A 

1606 

1613 

Afi 

A 

1610 

in 

ACCEPT 

0 

1764 

1636 

ACLEAB 

A 

1516 

117 

ACSTL 

A 

456,460 

in 

ACTIVE 

0 

881.910,911,914,042,943,946,1396,1681,1927,2167 

1617 

AD 

A 

1614 

115 

ADATA 

A 

462,1133,1152,1164,1167,1 188 , 1204 , 1287 , 1292 , 2375 

112 

ADC 

A 

846,847 

in 

ADD 

0 

878 

in 

ADDED 

tr 

2433,2434 

1364 

ADDEBB 

A 

318 

116 

ADDB 

A 

229,313,392 .410,458 , 1445 , 1468 , 1496 , 1646 , 1654 , 

1855 , 1883,1840,1871,1872,1929,2038,2169,2332 

in 

ADDRESS 

0 

241,318,434,435,455,569,1127,1185,1190,1195,1198.1286.1318, 

1322,1342,1346,2089,2090 

m 

ADDBESSES 

0 

1469 

128 

ADEIA 

A 

844,845 

212 

AD  MSG 

A 

597,890 

235 

ADSPFLG 

A 

602,668,854,1452,1956 

234 

ADVAL 

A 

675,678,682,685,688 

1621 

AE 

A 

1818 

1532 

AEIT 

A 

1520 

1653 

AEITEB 

A 

1530 

in 

AGAII 

0 

407,792,797,1142,2348 

224 

mm 

A 

485,1220,1644 

1514 

AXET 

A 

256,1399 

2952 

AXII1T 

A 

486 

701 

ALCHAS 

A 

698 

m 

ALL 

0 

1130,1715 

253 

ALPHA 

A 

253 ,697,701, 1430 , 1494 , 1494 , 1684 , 1684 ,1930,1930,2170,2170, 
2384,2387,2389,2391 

1006 

AlfiAVG 

A 

885,969 

962 

AlBIEfT 

A 

869 

•it 

AH 

0 

1337,1527,1716,1934,2174 

in 

A1ALTZE 

0 

1032 

m 

AID 

0 

512,887,1398, 1643 , 1687 , 1848,2252 , 2630 

in 

AWTHEB 

0 

878 

112 


III 

ANSWER 

0 

1872,1873,2090,2091 

111 

ANSWERS 

0 

1655,1874,1875,2092 

III 

AIT 

0 

468,1764,2018 

111 

ASE 

0 

1487 

III 

AREA 

0 

197,198,248 

III 

ASSAY 

0 

509,1220,1849,2047 

111 

AS 

0 

417,2002 

111 

ASCII 

0 

681,684,687,689,741,748,756,1848,2252, 2330 ,2615, 2643 

111 

AT 

0 

1475,1482,1489,2527 

141 

AUTOV1 

A 

142 

AUTOV2 

A 

143 

AUTOV3 

A 

144 

AUTOV4 

A 

145 

AOTOV5 

A 

146 

AUTOV8 

A 

147 

AUT0V7 

A 

in 

AOTO VECTOR 

0 

327 

in 

AVERAGE 

0 

198,631,664,2606 

in 

AVG 

0 

969,1006,1071,1093,1098,1103,1108 

in 

B 

0 

185 , 186 , 187 ,188,189, 190, 191 , 192 , 193 ,193,194, 194 , 195 , 

208, 209, 211 ,212, 213,21*,  220,  Ml,  222,224,225, 225,226, 
227.246.247,414,456,457,458,459,480,481,462,463,464, 
485,466,467, 478 , 479 ,480,481, 482 , 483 ,488,571, 573 , 574 , 
578.578,579,580,581,582,583,584,586,588,589,590,591. 

640 ,844 ,645 ,647 ,699 ,701 ,702,703 ,737 ,741,748,749,756 
757,758,785,766,767,768,1018,1021,1022,1128,1129,1130, 
1131,1132,1133,1137,1138,1139,1140,1142,1143,1144 
1148.1149,1150.1151,1152,1153,1154,1161.1164,1167,1186, 
1187,1188,1195,1197,1198,1201,1202,1204,1205,1206 
1209,1211,1212,1221,1227,1228,1229,1230,1231.1232,1233. 
1234,1235,1236,1237,1238,1239,1240,1241,1242,1243 
1244,1245,1246,1247,1248,1249,1250,1251,1252,1253,1254, 
1255,1256,1257,1258,1259,1260,1261,1262,1263,1264 
1285,1266,1287,1268.1269,1270,1271,1272,1274,1275,1276. 
1277,1278,1279,1280,1281,1282,1283,1286,1287.1290 
1291,1292,1318,1320,1322,1324,1342,1344,1346,1348,1400, 
1445,1479,1496,1646,1683, 1687,1689,1691 , 1693,1695 
1697 , 1840 , 1852 , 1853 ,1855,1856,1857,1860, 1861,1863 , 1864 , 
1866 , 1867 , 1869 , 1870 , 1929 , 2038 , 2050 , 2051 , 2053 , 2054 
2058 , 2057 , 2058 , 2060 .2061, 2063 , 2064 , 2066 , 2067 , 2068 , 2070 , 
207 1 , 2073 , 2074 , 2075 , 2077 , 2078 , 2080 ,2081, 2082 , 2084 
2085 , 2087 , 2088 ,2169,2254, 2260 , 2263 , 2264 , 2272 , 2273 , 2274 , 
2275 , 2330 , 2332 , 2334 , 2343 , 2346 , 2347 , 2348 , 2352 , 2375 
2378,2402,2405,2428,2429,2430,2617,2618,2619,2645,2646, 
2647 , 2665 , 2678 , 2679 , 2680 , 2684 , 2689 ,2691, 2692 , 2693 
2694 , 2722 , 2935 , 2936 , 2937 , 2938 , 2939 , 2940 ,2941, 2942 , 2943 . 
2944,2945,2946,2947,2948,2949,2950,2951,2952, 2953 
2954 , 2955 , 2956 , 2957 , 2978 , 2979 , 2980 ,2981, 2982 , 2983 , 2984 , 
2965,2986,2987,2988,2989 
hi  B02  0  2798 
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hi  B2 
1776  B4 
1781  B6 
1786  B7 
1791  B9 
1796  BA 
hi  BACK 
1410  BADFTI 
150  BABKEB 

hi  BASE 
*»»  BAT 
**i  BATTEBT 
1801  BC 
1831  BCLEAB 
120  BCITL 
1806  BD 

118  BDATA 

119  BDOB 
hi  BE 
343  BEAB 
•••  BEFOBE 
hi  BEGII 

*»«  BEGlillMG 
1746  BEBT 
1847  BEITEB 
hi  BIT 
hi  BITS 
225  BKDATA 
1734  BKEY 
2954  BKIIIT 
hi  BLAIX 
hi  BLAIKIIG 
149  BLW 
hi  BLOCK 
436  BLOOP 
hi  BOD 
hi  BOB 
2946  BOMCG 
hi  BOOM 
236  BOOVLG 
1420  BOOMOI 

208  B00MSG1 

209  B00NSG2 
2543  BOTCOIT 
2551  BOTFID 

202  BOTBAT 
•••  BOTTOM 
hi  BOUIDABT 
hi  B0DID1T 


0 

A 

A 

A 

A 

A 

0 

A 

A 


0 

0 

0 

A 

A 

A 

A 

A 

A 

0 

A 

0 

D 

0 

A 

A 

0 

0 

A 

A 

A 

0 

0 

A 

D 

A 

D 

0 

A 

0 

A 

A 

A 

A 

A 

A 

A 

0 

0 

0 


2746 

1772 

1777 

1782 

1787 

1792 

793,2351,2508,2562 

493,493,494,495,496,497,505,505,506,507,1710,1711,1712, 

1923,1924,1925,2156,2157,2156,2607,2607,2608,2609 

1468 

348 ,428,648,97? , 1036,1305 , 1698 , 1895,2129,2656 

490,1317 

1797 

1736 

457,464,645,1021,1129,1132,1148,1153,1187,1206 

1802 

466,647,1022,1161,1286,1290 

459,1130,1149 

1108,1317,1520,1527,1740,1965,1989,1996,2013,2016 

318,320 

2488,2563 

2490 

256,268,280,726,2527 

1740 

1744 

378 ,386,390, 906 , 938 ,950,1080,1154,1 209 , 2346 

460,1130,1140,1213,1214,1291,2331 

1838,1850 

268,1401 

593,597 

1414 

593,594,595,596,598,599,600,601 

181 

441 

2491 
2488 
548 

206,207,208,550,772,2601,2613, 264 1 
611,1337,1414,1416,1420 

1415 

549,772,1417,1453,2616,2620,2648 

2644 

2550 

2545 

626,1079,1093,1098,1103 

202 

373 

247 
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1396 

bbafti 

A 

1385,1433 

97 

BUM 

A 

410,411,417,428,434,439,471,490,498,1037,1705,1718,1881,2176 

428 

BBAMD1G 

A 

412 

96 

BRAM01 

A 

348,648 ,977 , 1036 , 1305 , 1698 , 1718 ,1895,1936,2129,2176, 2656 

2945 

BRAKSG 

A 

1317 

«< 

B RAUCH 

D 

2344,2349 

431 

BBMBT 

A 

433 

1810 

BS1 

A 

1807 

1616 

BS2 

A 

1811 

1820 

BS3 

A 

1817 

1824 

BS4 

A 

1621 

«<< 

BDF 

U 

592,703 

HI 

BOFFEB 

U 

211,593,734,769 

HI 

BUFFERS 

U 

1476,1483,1490 

HI 

BUMF 

D 

519,523,531,535 

HI 

BBS 

U 

317 

1363 

BBSEBB 

A 

317 

in 

BY 

D 

860,1467 

HI 

BYTE 

0 

1215, 1320, 2322, 1344,1348,2332,2351 

III 

C 

0 

2402 

HI 

C5A 

0 

2799 

HI 

C8 

0 

2747 

HI 

CAL 

D 

211,212,217,218,219,234,235,592,597,802,838,639,670,734,789, 

770,771,773 ,774,775,849,851 , 1452,2948,1948  1954 , 1956,1961 

742 

CALI 

A 

739 

743 

CAL2 

» 

747 

748 

CAL2A 

A 

744 

751 

CAL3 

A 

755 

756 

CAL3A 

A 

752 

760 

CAL4 

A 

764 

765 

CAL4A 

A 

761 

HI 

CALC 

0 

603,723,725,2594 

719 

CALOSP 

A 

671 

773 

CALEBS 

A 

771 

217 

CAL  FLO 

A 

637,670,770,849,1451,1952,1957 

732 

CALFID 

A 

728 

HI 

CALIBBATIOI 

0 

637,1402,1451,1952 

1952 

CALMDt 

A 

1947 

1956 

CAuea 

A 

1949 

211 

CALKSG 

A 

592,734,769 

727 

CALOP 

A 

730 

2947 

CALPBtT 

A 

1960 

1960 

CALBET 

A 

1945 

218 

CALSUM 

A 

838,712,774,862,1953 

219 

CALTIM 

A 

639 ,673 ,692,720 , 775 ,851,853, 1954 , 1958 

hi 

CC 

B 

2748 

hi 

CHAB 

0 

697,703 

Hi 

CBABACTEB 

B 

246,253,254,1329,1325,1343,1349 

HI 

CHECK 

U 

374,378,393,399,403,408,4)1,432,440, 442 ,720,849,851, 

989, 9)0, 942, 1015, 1080, 1309, 1313, 1414 , 1944,2348,2822 
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III 

CHECKSUM 

U 

376 

III 

CHK 

0 

897 

2001 

CHX6 

A 

1995 

1994 

CHK7 

A 

1988 

1573 

CHKA10 

A 

1567 

1552 

CHXA7 

A 

1546 

1559 

CHKAA 

A 

1553 

1566 

CHXAD 

A 

1560 

2494 

CHXCOMT 

A 

2489 

2522 

CHXFPX 

A 

2498,2505,2516 

889 

CHKHPK 

A 

886 

1943 

CKET 

A 

1403 

in 

CLEAfi 

U 

456,602,637,640,1084,1436,1443,1444, 
1470,1474.  1481 , 1488 , 1492 , 1493 , 1494 , 
1684,1685,1735,1930,1931,1978,2170,2 

1476 

CLEABA 

A 

1477 

1483 

ClEABB 

A 

1484 

1490 

CLEABj 

A 

1491 

in 

CLEARED 

0 

1682,1928,2168 

in 

CLEABIHQ 

U 

1475,1482,1489 

in 

CLK 

U 

1217 

182 

CLK1 

A 

502,545,1208,1707,1920,2153,2603 

183 

CLK2 

A 

503,546,1708,1921,2154,2604 

184 

CLK3 

A 

504,547,1709,1922,2155,2605 

2978 

CLKTB 

A 

1135,1190 

in 

CLOCX 

D 

478,484,775,1133,1137,1292,1686 

in 

CLOSE 

U 

791 

in 

CMPB 

U 

384,388 

in 

CMTBOL 

U 

1148 

in 

CMTBT 

U 

2485 

in 

CODE 

U 

250,252,511,1432,1944 

in 

CODES 

u 

493,505,2607 

1211 

COMBIM 

A 

1218 

in 

COMB I HE 

u 

1201,1216 

in 

COMMAMD 

u 

192,194,1287,1515,1529,1735 

410 

COIBBAM 

A 

408 

885 

COMETMT 

A 

882 

2601 

COIFVD 

A 

2438,2493,2521 

879 

COMSAT 

A 

873 

2613 

com 

A 

2611 

2620 

C0MT1A 

A 

2641 

C0MT2 

A 

2639 

1719 

COMTA 

A 

1717 

m 

COMTAI MS 

U 

180 

1937 

COITB 

A 

1935 

2177 

COMTD 

A 

2175 

2387 

C01T1I 

A 

2385 

in 

COITIIUE 

U 

850,917,1081,1203,1338,2528 

m 

COITBOL 

U 

456,460,464,1135,1140,1144,1187,1206 

in 

COMTE BSIOI 

U 

220,699,701 

1 16 


m 


I 


COHYEBT 

0 

572,577,681,684,687,689,743,748,751, 756 ,761,767, 1848 ,2251, 2330 ,2615,2643 

111 

COMYEBTED 

0 

292 

III 

COBHECT 

0 

1469 

254 

COOST 

A 

206 , 207 , 208,254 , 492 , 550 , 573 , 578 ,580,978,1191,1319,  1325 , 
1343,1349,1444,1444,1495,1495,1514,1514,1517,1519 

1521,1523 ,1525 , 1527 , 1545 , 1552 , 1559 , 1566 , 1573 , 1585 . 1589 , 

1593,1597,1601, 1605,1609,1613,1617,1621 , 1625,1682 
1682,1734,1737,1739,1741,1756,1758,1760,1762,1771,1776, 

1781 , 1786,1791 , 1796 , 1801 , 1806,1810,1816,1820,1928 

1928 , 1943 , 1944 ,1977,1977,1981,1984, 1987 , 1994,2001 , 2004 , 
2007,2010,2013,2168,2168,2183,2188,2193,2198,2203 
2208,2213,2218,2223,2228,2233,2613,2641, 2645 , 2649 

in 

COUMTEB 

0 

203,204,736,853,872,883,985,1082,1136,1734 

in 

couirrs 

0 

173,175,177,178,179 

in 

corns 

0 

1210 

in 

COB 

0 

994 

198 

COBAYG 

A 

1380,2166 

197 

CUBPI7 

A 

619,1379,1705,1713,1901,1926,2133,2164,2250,2360,2629 

in 

CUBREiT 

0 

197,198,502, 630 , 874 , 1379 , 1643 , 1738 , 2250 , 2602 , 2603 

696 

CVTAD 

A 

681,684,687,689 

in 

D 

0 

226,234,328,645,675,678,681,682,685,690,847,857,858, 

1018,1404,1486,2048,2723 

2188 

DO  4 

A 

2184 

2193 

D05 

A 

2189 

2198 

D07 

A 

;i:4 

2203 

D08 

A 

2199 

2208 

D09 

A 

2204 

2233 

Dll 

A 

2229 

2238 

D12 

A 

2234 

844 

DAC 

A 

328 

864 

DACCOIT 

A 

850 

1014 

DACBET 

A 

852,855,863,867,880,908,913,915,931,940,945,947,955,999,1033 

in 

DATA 

0 

191,193,197,224,225,226,256,268,280,402,403,411,436, 

462 , 466 , 484 , 628 , 629 ,847,871, B85 , 897 , 907 ,909,918,939 

94 1,965, 967 , 994 , 995 , 996 , 1007 , 1032 , 1072 , 1073 ,1149,1150, 

1152 , 1290 , 1320,1323,1344 , 1347 , 1379,1408 , 1654 , 1740 

1848 ,1871, 1875 ,1881,1985, 2048 , 2089 , 2250 , 2351,2446 , 2527 

in 

DATE 

0 

1398,1643,1687 

213 

DATI6G 

A 

676 

233 

DATSAY 

A 

636,879,963,2285,2431,2652 

294 

DAT 

A 

183 , 280 , 294 ,478,481,501, 502,546 ,1521,1554, 1603 , 1607 , 1690,2975 

188 

DAT1 

A 

481,1244,1249,1691 

in 

DATS 

0 

188,2984 

2213 

DB 

A 

288 , 306 ,539,724,725, 726 , 732 , 733 , 2209 , 2494 , 2499 , 

2505 , 2507 ,2518, 2579 , 2592 , 2594 ,2751, 2972 

2822 

DBHEI 

A 

725,726,2104,2109,2115,2495,2499,2508,2510,2571,2572,2580,2582 

2932 

DBLEI 

A 

724,2103,2114,2494,2509,2570,2581 

2711 

DBTAB 

A 

732,2102,2506,2517,2578,2592 

in 

DBTABLE 

0 

2506,2517 

2218 

DC 

A 

2214 

A 


2029  DCLEAB 
hi  DDC 
2415  DDLOOP 
2223  DE 
in  DECIMAL 

2295  DECPTS 
*»»  DECS 
in  DECBEASIMG 
in  DECBEMEMT 
•••  DEFAULT 
1359  DELAY 


1851  DENLP 
2105  DEILP1 
2116  DEVLP2 
2020  DEVT 
2045  DEiTEB 
2228  DF 
168  DHTIM 
in  DIAG 
in  DIAGMOSTIC 
m  DIAGMOSTICS 
m  DIF 
•»•  DIFFEBEICE 
in  DIG 
•*•  DIGIT 


248  DIGITS 

in  DIB 
in  DIBECTIOI 
i«*  DISABLE 
•••  DISPLAY 


in  DISPLAYED 
»»«  DISPLQY 
113  DISPLY 
135  DIST2 
in  DIVIDE 
226  DKDATA 
1977  DKEY 
2956  DKIIIT 


A  1979 
U  2800 
A  2416 
A  2219 

U  220 , 255 , 1497 . 1885 , 1756 . 1758 ,1760,1762,1931, 2002 , 

2171, 2252 , 2296 , 2299 , 2328 , 2380,2615, 2643 
A  1522 , 1524 , 1526 , 1757 , 1759 , 176 1,1763, 2002 , 2005 , 2008 ,2011 
U  729,853,872,1082,1325,1349,2504,2515 
U  899 
U  883 

U  498,2963,2965,2966,2969,2971 

A  350,634,978,979,979,1080,1082,1160,1163,1166,1192,1193, 

1289 , 1359 , 1699 , 1700 , 1700 , 1703 . 1896 , 1897 , 1897,2130 
2131,2131 
A  1858 
A  2108 
A  2119 
A  1985 
A  2014 
A  2224 
A 

U  468 
U  205 
0  1306 
U  2519 
U  2251,2594 

U  1587,1591,1595,1599,1603,1607,1611,1615,1619,1623,1629,1810,1812,1816,1820,1824 
U  738,737,743,748,751,756,761,767,1547,1554,1561,1568, 

1575 , 1627 , 1756 , 1758 , 1780 , 1762 , 1764 , 1773 , 1778 , 1783 
1788,1793,1798,1803,1806,2016,2185,2190.2195,2200,2205, 

2210,2215, 2220 , 2225 , 2230 , 2235 , 2238 , 2369 ,2617,2618,2618 
A  1673,2091,2308,2316 
U  1128,1147 
U  458,1129 
U  582,2429 

U  211,212,246,251,485,597,612,676,690,703,771,772,773, 

866 , 1220 , 1307 , 1323 ,1339,1347,1414,1436, 1445 , 1446 
1447,1450,1457,1496,1588,1592,1596,1600,1604,1608,1612, 

1616,1620,1624 ,1628,1630,1646,1663,1738,1774 , 1779 
1784,1840,1849,1929,1961,2038,2047,2169,2186,2191,2196, 

22 1 1 , 2216 , 222 1 , 2226 , 2231 , 2236 ,2239 , 2253 , 2332 , 2334 
2342,2616,2621,2649 
0  1037 
U  2201 
A  2342,2389 
A  583,584 
U  860,1074,1075 
A  2036,2048 
A  280,1405 
A 
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862 

DLOOP 

A 

664 

m 

DO 

0 

407,792,797 

hi 

DOI 

U 

2328 

HI 

DOW 

u 

1143 

2935 

DSLIST 

A 

2400 

246 

DSPADB 

A 

1318,1322,1324,1342,1346,1348,1445,1496,1646,1683,1640, 

1929,2038,2169,2332,2334 

1342 

DSPCOMT 

A 

1338,1340 

2413 

DSPDEL 

A 

2345,2350,2404 

1344 

DSPMLP 

A 

1349 

1337 

DSPKSG 

A 

666,691,773,1038,1418,1454,1471,1645,1839,1961,2037, 

2277,2287,2621,2649 

1450 

DSPOFF 

A 

1457 

DSPOI 

A 

1448 

247 

Dinar? 

A 

Hi 

DURATION 

D 

203,204 

Hi 

D USING 

U 

218 

iii 

E 

U 

1406,2724 

Hi 

EO 

U 

2752 

iii 

E5 

U 

2753 

Iii 

EE 

U 

2754 

lit 

EIGHTH 

U 

2203 

1106 

EIGHTSEC 

A 

1104 

2249 

EKET 

A 

1407 

2255 

EKEY1 

A 

2259 

2260 

EKEY1A 

A 

2256 

2265 

EKEY1B 

A 

2262 

2267 

EXEY2 

A 

2271 

2272 

EKEY2A 

A 

2268 

iti 

ELSE 

0 

413,473,699,772,853,878,887,899,913,918,926,945,948, 

949 , 969 , 1079 , 1936 , 2504 , 2515 , 2624 

339 

EMPTY 

A 

Hi 

ENABLE 

U 

590,842,645 

HI 

EID 

U 

240 ,371,374, 380 ,393,396, 399 ,406,432, 435 ,438,440,720, 

724,851,877,1015,2249,2622,2977 

1031 

ENDBOOM 

A 

877,884,1016 

98 

EIDBBM 

A 

429,435,1015,2249,2433,2622 

99 

EIDDATA 

A 

2636 

2977 

EIDHED 

A 

1039 

EIDLES 

A 

1040 

HI 

ENDLESS 

U 

1040 

93 

EIDPBM 

A 

371 

442 

END BAN 

A 

438 

107 

EID BAT 

A 

396,1077 

95 

EXDSBN 

A 

380 

409 

EIDTST 

A 

404 

240 

mm 

A 

415,2666 

HI 

ENOUGH 

U 

916,2441 

HI 

ENTER 

U 

1740,1743,1985 

III 

ENTERED 

u 

249,250,253 
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»»»  EKTBIES  0  1738 

•if  ERASE  0  2442 

*••  ERR  0  377,1489 

2948  EBBIEG  A  1468 

252  EBBIUM  A  1410,1466,1470,1470,1549,1556,1563.1570,1577,1950,1991,1998 

1465  EBBOB  A  252,317,318,378,386,390,468,1309,1313,1315,1317,1411, 

1435 , 1486 , 1468 , 1533 , 1544 , 1550 , 1557,1564 , 1571 , 1578 
1747,1765,1813,1951,1992,1999,2018,2021, 2046 , 2297 
n«  E7EIT  0  203,229,877,966,968,1337,1716,1934,2174,2442,2490,2563,2577,2591,2800 

»»•  EVEHYTHIIG  0  247 

203  EWTCIT  A  872,878,925,988 

hi  EXIT  0  1096,1101,1106,1339,2630 

hi  EXTRA  0  1213,1214,1291 

hi  F  0  1408 

»»*  FO  0  2755 

hi  F5  D  2756 

hi  F8D  0  2801 

hi  FAILED  8  404,409,444,731 

946  FALL  1  A  942 

938  FALLIIG  A  899 

hi  FB  0  2757 

hi  FETCH  0  402 

FIELDS  0  2001 

hi  FIFTH  0  2193 

hi  FILL  0  593 

hi  FIMD  0  1433,2526 

hi  FIRST  0  381,493,737,1211,1517,1547,1554,1561,1568,1575,1587, 

1595 , 1603 ,1611, 1619,1627 , 1737 , 1773 , 1783 , 1793 , 1803 
1981,2185,2200,2215,2225,2235,2526,2530,2535,2555,2568,2592 
2285  FKEY  A  1409 

hi  FLAG  0  215,217,235,251,255,417,519,523,531,535,637,1443. 

1451,1452,1492,1494,1684,1930,1952,2170,2653,2654,2962 

2964,2967,2970 

hi  FLAG1  0  868,2447 

hi  FLAG2  0  949,2447 

hi  FLAG3  0  868,870,994 

hi  FLAG4  0  888 

hi  FLAGS  0  2624,2631 

hi  FLG  0  602,1956 

2538  FMDBOT  A  2535 

2531  FIDPK  A  2537,2554 

2529  FIDST  A  2526 

hi  FOLLOWS  0  1521,1523,1525 

hi  FOB  0  197,198,203,204,234,248,374,393,399,406,432,440,442, 

622,626,841,863,693,720,794,849,851,985,1015,1074 
1080,1149,1190,1191,1203,1210,1309,1313,1414,1577,1699, 
1898,1944,2130,2622 
hi  FOBID  0  728,2502,2513,2535 

hi  FOUB  0  1137 

1103  FOOBSEC  A  1099 
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III 

FOUWH 

U 

2188 

2567 

FPCOIT 

A 

2564 

2578 

FPFID 

A 

2574 

2573 

FPLOP 

A 

2576 

2592 

FPSFID 

A 

2588 

2587 

FPSLOP 

A 

2590 

in 

FHOM 

0 

180,486 

in 

FULL 

0 

1037 

2942 

FULLHSG 

A 

1037 

in 

FUIC 

0 

1944 

250 

FWCT 

A 

1396 ,1398,1400 , 1402 , 1404 , 1406 , 1408 , 1432,1443 ,1472, 

1479 , 1486 , 1492 ,1681, 1681 ,1927,2167 

in 

FOICTIOM 

a 

224 ,225,226, 250 , 1396 , 1432 , 1433 , 1443 , 1472 , 1479 , I486 ,1492, 

in 

FOJCTIOIS 

0 

1487 

in 

GET 

0 

370 ,371,379,380,395,396,401,410,434,455,490,491,501, 
510,513,518,534,538,539,542,545,546,547,569,570,575 

675 ,678 ,682 ,685,688 ,724,847,857 ,1134,1135,1138,1139, 
1142,1185,1189,1190,1196,1198,1199,1207,1211,1212 
1290,1311,1315,1320,1322,1344,1346,1361,1643,1875,2249, 
2335 , 2343 , 2428 ,2481, 2482 , 2484 , 2494 , 2496 , 2508 , 2507 
2518,2519, 2524 ,2531, 2556 , 2568 , 2579 , 2592 , 2597 , 2602 

1430 

GETFT* 

A 

1397 

2371 

GETKEY 

A 

1381 

897 

GETSIOP 

A 

890 

in 

GETY 

D 

327 

in 

GO 

11 

1032,1078,1141,1145,1323,1347,2526 

m 

GOES 

0 

2505,2518 

in 

GOOD 

U 

411,412,417,442 

in 

GOTO 

0 

377 

hi 

GET 

D 

1127 

••• 

HALF 

0 

790 

in 

HALVE 

0 

788 

in 

HEADER 

0 

181,491,508,2977 

2959 

HEAD! 

A 

491,508 

HI 

HEX 

D 

2499,2508 

2678 

HEXCIYT 

A 

2615,2643 

260 

HIDA 

A 

1603 

in 

HIGH 

0 

603,688,909,916,939,965,1200,1215 

262 

HIHI 

A 

1811 

286 

BIJf 

A 

2094,2215 

264 

HIM 

A 

1619 

258 

HIM 

A 

1595 

290 

HIST 

A 

2235 

288 

HIBV 

A 

2225 

266 

HISC 

A 

1627 

270 

HIS1 

A 

1783 

272 

HIT1 

A 

1793 

274 

HIT2 

A 

1803 

283 

HITS2 

A 

2200 

280 

HITB3 

A 

1489,1489,2047,2089,2185 

121 


268 

HITT 

A 

1482,1482,1773,1849,1871 

256 

HITS 

A 

1475,1475,1587,1654 

788 

HLFLOP 

A 

792 

121 

HOLD 

A 

1133,1133,1167,1188,1188,1204,1292,1292 

III 

HOUHDSEDS 

0 

751 

295 

BODE 

A 

183,262,295,480,546,1137,1154,1209,1611,1615,1692,2975 

187 

H00R1 

A 

480,1137,1154,1209,1254,1259,1693 

in 

BOOBS 

0 

187,1561,2982 

*** 

HRS 

0 

1523 

220 

HUVD 

A 

2617,2645,2678,2684,2692 

2681 

HUILP 

A 

2685 

ft* 

I 

0 

455,569,1127,1185 

HI 

IF 

0 

377,412,438,468,470,670,671,697,721,731,738,770,791, 

792,796,797,850,852,866,873,877,881,884,898,907,909 

910,911,914,939,941,942,943,946,1081,1146,1337,1339, 

1384,1397,1431,1432,1448,1518,1716,1934,2174,2328 

2344 , 2349 , 244 1 , 2446 , 2488 , 2505 ,2516, 2563 , 2577 ,2591, 2599 . 2623 

**« 

11 

0 

173,175,177,178,179,493,498,505,550,670,703,770,799, 

996,1007,1073,1074,1195,1202,1217,1337,1705,1716 

1849,1934,2174, 2332 , 2507 ,2516, 2562 , 2577 , 2591 , 2607 ,2616, 2645 

793 

IMCLOP 

A 

797 

**« 

I  ICR 

0 

392,742,793,870,994,1076,1324,1348,2601,2613.2641 

««» 

1HCREMEIT 

0 

1514,1734,1977.2334 

««« 

INDEX 

0 

1324,1348 

181 

IIFEMD 

A 

*«* 

INFO 

0 

180,485,491,508,1400,2977 

498 

IIILP 

A 

500 

455 

IMIPIA 

A 

418,443 

*«i 

HIT 

0 

381,382,471, 626 , 633 , 638,639 ,663,864,1084,1319,1343, 1686 , 2974 , 2975 , 2976 

2398 

IMITDS 

A 

612,1307,1421,1436,1446,1534,1636,1748,1831,2022, 2029 , 2435 

2402 

IMITDS1 

A 

2403,2406 

t«i 

INITIAL 

0 

486,787 

««• 

INITIALIZATION 

0 

641 

«i« 

INITIALIZE 

0 

418,478,612,822,1307 

in 

INPUT 

0 

195,859,1381,1430,1 434 , 1577 , 2327 , 2333 , 2335 

in 

HTERBUPT 

0 

328,329,645,1018 

in 

I MTERBOPTS 

0 

590,642,693 

in 

irro 

D 

509,1200,1466,1881,2253,2327 

ill 

IRQ 

0 

331,332 

125 

IRQEI 

A 

590,591,2429,2430 

in 

IS 

0 

438,864,888,876,1447,1472,1479,1486,1543,1545,1756,1758, 

1760,1762,1813,1946,1948,2296,2380,2384,2367,2389,2520 

1543 

ISDIGA 

A 

1528 

1756 

ISDIGB 

A 

1742 

1037 

ISSTAT 

A 

1738 

1642 

I  STUB 

A 

1518 

2035 

ISVAL 

A 

1982 

in 

IT 

0 

864,1128,1147,1150,1946,1948 

305 

JlffTiL 

A 

2095,2122 

in 

JUMP 

0 

286,305 

122 


488  KDiTIK 
249  KIT 


«•  KEYBOABD 
195  mil 
2938  KEYLIST 
m  KEYPAD 
1377  KETPD 
2358  KEYSET 

m  ms 
ill  mSTBOXE 
iii  L 


i  489 

A  249 ,331 , 1382 , 1386 , 1432 , 1434 , 1444 , 1493 , 1493 , 1495 ,1515, 
1517,1519,1529,1532,1543,1543,1545,1547,1552,1554 
1559,1581,1586,1568,1573,1575,1587,1591,1595,1599,1803, 
1807,181 1 , 1815,1819,1623, 1627,1829, 1682,1735,1737 
1739 ,1741, 1743 , 1748 ,1764,1771,1773,1776,1778,1781,1783. 

1786 , 1788 , 179 1 , 1793 , 1796 , 1798 . 1801 , 1803 ,1808,1812 
1814 , 1818,1822 , 1824,1928, 1946,1948,1978,1981 , 1984,1989, 
1989,1996,1996,2013,2016,2020,2045,2168,2183,2185 
2188,2190,2193,2195,2196,2200, 2203 , 2205 , 2208 ,2210,2213, 
2215,2218, 2220 , 2223 , 2225 , 2228 , 2230 , 2233 , 2235 , 2238 
2298 , 2327 , 2328 , 2333 , 2379 , 2360 , 2380 , 2384 , 2384 , 2387 , 2387 , 2389 
0  195,252 
A 

A  2374 
0  254 
A  331 

A  1388,1419,1422,1437,1455,1458,1498,1535,1647,1719,1749,1841, 
1937,1955,1959,1962, 2023 , 2039 ,2177, 2278 , 2289 , 2335 
0  1784,2016 
0  1514,1734,1977 

0  197,199,200,201,202,203,204,218,229,237,238,315,316, 
317,318,319,320,321,322,323,324,325,326,327,328,329 
330,331,332,333,334,335,336,337,338,339,344,346,349, 
351,370,371,372,374,379.380,392,393,395,396,397.399 
401,406,410,413,415,428,429,430,432,434,435,440,442, 
455,468,473,485,486,487,490,491,508,509,519.520.523 
524,531,532,535,538,548,549,550,551,552,553,556,557, 
558,559,560,561,569,572,577,587,592,593,594,595,596 
597,598,599,600,601,603,604,605,608,607,618,619,622. 
623,624,625,626,627,628,629,630,631,632.633.638,643 
665 , 676 , 877 , 690 , 7 1 9 , 722 , 724 , 725 , 726 , 729 , 732 , 734 , 735 , 
742,789,772,774,787,788,789,791.793,794,796,798,845 
846,856,858.861,862,868,870,872,874,875,878,878,883, 
885,887,888,889,891,892,897,907,909,916,918,919,921 
922 , 923 ,924,025,939,941,949, 954 ,965,967, 983,986 , 987 , 

988,989 , 993 , 994,996 ,997,998,1007,1015,1017, 1023 , 1037 
1069 ,1071,1072, 1074 , 1075 , 1076 , 1077 , 1079 , 1093 , 1095 , 1098 , 
1100,1103,1105,1108,1126,1127,1134,1135,1155,1159 
1162,1165,1184,1185,1189,1190,1207,1208,1219,1220,1273, 
1284,1306,1308,1311,1315,1317,1378,1379,1417,1453 
1488 , 1475 , 1482 , 1489 , 1644 , 1654 , 1655 , 1656 , 1699 , 1702 , 1705 , 

1706 ,1713,1714, 1838 , 1848 , 1849 , 1850 , 1871 , 1872 , 1873 
1874 , 1876 , 1877 , 1878,1879 , 1881 , 1885 , 1890 , 1896 , 1899 , 1900 , 
1901,1902,1926,1932,1953,1960,2036,2047,2048,2089 
2090 , 2091 , 2092 , 2094 , 2095 , 2096 , 2097 , 2099 ,2102,2103,2104, 
2107,2109,2114,2115,2118,2123,2130,2133,2134,2135 
2136,2139,2142,2145,2140,2159,2160,2161,2162,2163,2164, 
2165,2172, 2249 ,2250,2251, 2253 , 2266 , 2276 , 2286 , 2307 
2309 ,2315,2318,2326,2341,2342, 2353 , 2359 ,2360,2361, 2362 , 
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2343  LABI 
2348  LAB2 
m  LABGEB 

ill  last 

III  LCD 

in  l£ 
ii*  LEFT 
*•*  LEIGTH 
••*  LETTEB 
•*i  LIGHTBIIG 
2698  LITIG 
in  LOAD 
•I*  LOCATIOI 
261  LODA 
263  LOHB 
287  LOJ? 

265  LOW 
259  LOW 
•••  LOOP 
291  LOUT 
289  LOBV 
287  LOSC 
271  LOSI 
273  LOTI 
275  LOT2 
285  LOTB2 
282  LQTB3 
269  LOTT 
in  LOW 
•••  LOffiB 
257  LOTB 
in  LSB 
229  LSTE1T 
•*•  MAKE 
in  MASK 
»*  MATCH 
hi  MAX 
hi  MAT 
hi  MEAI 


2383,2372,2373,2374,2378,2377,2398,2399,2400,2407 
2413.2417,2426,2427,2433,2436,2437,2439,2441,2446,2448, 
2453,2454,2459,2461,2465,2466,2467,2469,2470,2475 
2479 , 2480 , 2481 , 2465,2486 , 2487 ,2488,2490, 24 91 , 2492 , 2494 , 

2495 , 2499,2503 ,2506,2508,2509,2510,2514,2517, 2522 
2523 , 2525 ,2527,2529,2532,2534,2538, 2539 , 2544 , 2546 , 2548 , 

255 1 , 2553 , 2555 , 2556 , 2557 , 2559 ,2561,2562, 2563 ,2565 
2566 , 2567 , 2570 ,2571,2572, 2575 , 2578 , 2580 , 2581 , 2582 , 2563 , 

2584 , 2586 , 2589 , 2592 , 2595 ,2596,2601,2616, 2620,2622 
2624 ,2625,2626,2627,2628, 2629 , 2631 , 2632 , 2633 , 2634 , 2635 , 

2636 , 2644 , 2648 , 2650 , 265 1,2657, 2662 , 2663 , 2664 , 2666 , 2668 
A  2344 
A  2349 
0  898 

0  229,250,253,473,629,916,1714 
0  2342 
0  2520 

0  214,556,1406,2331 
0  725,2494 
0  1430 
0  329 
A  329 

0  397,485,492,676 
0  246,391,875 
A  1607 
A  1615 
A  2220 
A  1823 
A  1599 
0  776,1040 
A  2238 
A  2230 
A  1829 
A  1788 
A  1798 
A  1808 
A  2210 
A  2195 
A  1778 

0  603,907,941,967,1201 
0  1139,1198,2332,2351 
A  1591 
8  678 

A  473,618,1714,1932,2172,2628,2631 
0  1128,1130,1147,1150 

8  381,382,383,384,387,397,398,411,430,511,696,861,1213,1214,1291 
3  728,796,2513 
U  1813 
8  2016 
O  723 
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1313  MEM1 

A  1310 

1317  ICM2 

A  1314 

1320  MEM3LP 

A  1325 

1305  MEMEHB 

A  469 

214  MEMCG 

A  557,2253,2276 

tti  WEUO&Y 

0  205,214,391,556,1406,2249 

1318  MEMSG 

A  1312,1316 

205  MEMSTAT 

A 

1326  MEMSTP 

A  1327 

2941  MEMTEXT 

A  556 

mi  MESSAGE 

0  214,492,592,769,773,1037,1311,1315,1468,1881,2621, 2649 

Ml  MIDDLE 

0  735 

Ml  Mil 

0  182,545,2974 

186  Mill 

A  479,1264,1269,1695 

296  M1IUTE 

A  264,296,1694 

in  MIIDTES 

0  186,479,1525,1568,1619,1623,2980 

284  MITB2 

A  2205 

281  MITB3 

A  2190 

mi  MODE 

0  217,670,770,849 

293  MONTH 

A  184 , 189 , 258 , 293 , 482 , 547 , 1547 , 1595 , 1599 , 1688 . 2976 , 2986 

189  MONTH 1 

A  482,1235,1240,1689 

mi  MORE 

0  1146 

mi  mote 

0  413,473,550,556,1074,1215,1881,2327,2562,2607 

mi  MOVING 

0  832 

mi  MS 

0  876,878 

III  MSB 

|J  685 

mi  MSEC 

0  639,2485 

mi  ICG 

0  208,211,212,550,556,597,676,734,735,742,771,772,1469,2253, 

241  MSKOFF 

A  411 

167  MSTIM 

A 

232  MSTBST 

A 

mi  MOLT 

0  248 

2310  MOLT I 

A  2312,2317 

2306  MOLTIPL 

A  1875,1880,2093,2098 

in  MULTIPLY 

0  1467,1875 

in  MOST 

0  1108,1317,2013 

Ml  N 

0  1810,1813,1816,1820,1824,1859,1862,1865,1868 

in  re 

0  438 

Ml  MEG 

0  238,889 

2458  NEGCHX 

A  2456,2464 

2479  NEGCHX 1 

A  2451 

•••  NEGITIVE 

0  201,633 

201  NEGPK 

A  633,889,891,924,998,2466,2651 

2465  NEGPXCHX 

A 

2474  NEGPLP 

A  2478 

•M  rev 

0  871,885,897,907,909,939,941,965,966,967,968,1007,1072, 
1687,1705,1740,1985,2048 

mi  NEMEST 

0  628 

976  RMEVT 

A  964,966,968 

in  NEXT 

0  400,505,682,1198,2335,2531 

125 


III 

NIBBLE 

U 

662,688,696,1139,1143,1198,1200,1201 

lift 

NO 

U 

298,299,302,412,860,877,886,1078,1094,1099,1104,1388, 
1487,1681,1927,2167,2442,2505,2521, 2528 ,2536 

III 

NOISE 

u 

969 

III 

NON 

u 

207 , 470 , 2384 ,2577,2591, 2600 , 264 1 

1492 

NONEBON 

A 

1478,1485,1487 

2631 

NONEVNT 

A 

2442 , 2447 , 2462 , 2468 ,2476 , 2533,2549 , 2577 , 2591 , 2600 

478 

HONEST 

A 

471 

in 

NOT 

U 

377,721,792,797,850,911,914,943,946,1337,1384,1397, 

1431,2344,2349,2516,2577,2591 

1434 

NOTFTH 

A 

1431 

2384 

NOTPT 

A 

2381 

170 

NUL 

A 

319,319,319,319,321,321,321,323,326,327,330,333,334,336,337,338 

in 

NON 

U 

699 

in 

NUMBER 

U 

269,270,276,510,513,516,1773,1778,1783,1788, 2959 , 2960 , 296 1 

in 

HOMERIC 

0 

2384 

207 

NVBOOM 

A 

555,2638,2640,2641,2842 

2553 

HXTPK 

A 

2547 

in 

0 

U 

455,589,1127,1185 

in 

OD 

u 

6a2 

in 

OF 

I 

202,205,240,256,268,280,313,316,320,327,370,371,374, 

379,380,395,399,401,406,428,438,458,464,478,490,501 

502 , 663 , 678 ,685,720, 723 , 724 ,725,726, 735 .851,860, 877 , 

1015 , 1077 ,1189,1207, 1547 . 1554 , 1561 . 1568,1575 , 1587 
1591,1595,1599,1803,1807,1611,1615,1619,1823,1627,1629, 

1654 , 1655 , 1773 , 1778 , 1783 , 1788 ,1793, 1798 , 1803 , 1806 

1810,1816,1820,1824,1871,1872,1873,1874,2089,2090,2091, 

2092,2185,2190,2195,2200,2205,2210,2215,2220,2225 

2230 , 2235 , 2238 ,2249,2490, 2494 ,2519, 2527 , 2560 , 2579 , 2592 , 
2622,2977 

251 

OFF 

A 

251,255,511,648,696,861,866,1036,1081,1204,1213,1214, 

1291 , 1305 , 1339 , 1339 , 1382,1384 , 1447,1447,1450,1450 
1457,1718,2176,2288,2656 

1443 

OFFON 

A 

1383 

in 

OFFSET 

U 

241,858 

in 

OLD 

u 

897,996,1007,1071 

in 

ON 

u 

247 ,251,255,348,373,866,950,977,982,1140,1144,1382, 
1457,1472,1479,1486,1487,1698,1895,2129,2296,2346 

1093 

ONESEC 

A 

1078,1081,1083,1085 

in 

ONLY 

u 

1577 

in 

OB 

U 

1317,1382,1989,1996 

in 

OTHEB 

U 

464,1764,2016,2518,2519 

in 

OOT 

u 

1476,1483,1490,2333 

in 

OUTPUT 

u 

1129,1130,1141,1145,1148,1149,1167,1206,1286,1287 

in 

PAD 

u 

331 

in 

PABAMETEB 

u 

1197,2481, 2482 , 2484 , 2520 , 2556 , 2597 , 2599 

in 

PABAMTEBS 

u 

240,410,413,471,1191,1210,1715 

2665 

PABLOP 

A 

2667 

in 

PASSED 

u 

408,443 

in 

PAST 

u 

519,523,531,535 

126 


III 

PEAK 

0 

201,539,542,830,633,638,875,876,885,887,888,689,916, 

2215,2220,2441,2486,2496,2502,2507,2519,2523,2524 

2525 ,2525,2526 ,2535,2555 , 2568,2579,2650 ,2966 ,2972,2973 

lii 

PISIOD 

0 

219,639,720,851,853,1954,2215,2220,2966 

2506 

PFiro 

A 

2502 

114 

PIA 

A 

418,455,643,1017,1127,1185,2372 

2524 

PXIID 

1 

2528 

2555 

FXFSD 

A 

2552 

2501 

PIOQ? 

A 

2504 

Hi 

PITS 

U 

742,888,2250,2491,2505 

255 

POIIT 

A 

255,592 .728 ,732,734 ,735,769, 949 , 995 , 1497 , 1497 , 1521 , 
1523,1525,1685 , 1885 , 1931 , 1931,2171,2171,2296 ,2296 
2299,2299.2328,2382,2499,2508,2517,2592 

Hi 

POirtEE 

0 

197 , 392 , 473 , 676 ,729 ,874 , 1076 , 1079 ,1318,1342,1379,1714. 
2486 ,2488,2504,2515, 2555 , 2562 ,260 1 

Hi 

POUTERS 

0 

918 

iil 

POP 

u 

2353 

HI 

POST 

0 

191 , 192 , 193 , 194,455,458 ,464.1127.1128,1147.1150,1 185 

192 

PORTAC 

A 

461 

191 

POST AD 

A 

463 

194 

POWBC 

A 

465,644,1018,1128,1129,1131,1132,1147,1148,1150,1151, 

1153,1186,1187,1205,1206 

193 

PORTBD 

A 

467 

HI 

POS 

a 

237 

HI 

POSITIOM 

j 

2491 

Hi 

POKES 

0 

215,634 

HI 

PREVIOUS 

0 

2534,2536 

HI 

PBOGN 

0 

332 

III 

PROGRAM 

0 

316,320 

92 

PROM 

A 

313,313,370,370,371,373,374 

HI 

PROMPT 

0 

1961 

140 

PBVT8? 

A 

2512 

PSLOOP 

A 

2515 

165 

PSWP 

A 

2127,2147,2482,2597 

166 

PSLTM 

A 

2128,2151,2484,2558 

HI 

PT 

0 

2380 

2331 

PTPID 

A 

2329 

in 

PTS 

0 

2342 

hi 

POT 

0 

493,505,508,799,1195,1705 

2325 

POTHT 

A 

1588,1592,1596,1600,1804,1608,1612,1616,1620,1624,1628: 
1630 , 1774 , 1779 , 1784 , 1789 , 1794 , 1799 , 1804 , 1809 , 1815 
1819,1823,1825,2186,2191,2196,2201,2208,2211,2216,2221 
2226,2231,2236,2239,2300 

hi 

POTS 

0 

247 

hi 

m 

0 

1080,1082 

216 

pwcit 

A 

635,1086,1089 

1066 

PKSDSl 

A 

1068 

215 

PKSOP 

A 

634,1067,1082,1088 

hi 

SAM 

0 

348,379,380 ,395,413 ,428,438 ,487 ,490 ,551 ,557 ,648,977 , 
1015, 1036 ,1305,1313,1315,1898, 1895,2129 ,2622 ,2656 
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1035 

RAMFL 

A 

2434,2623,2637 

1067 

SAT 

A 

202,395,399,401,406,626,641,864,1006,1073,1076,1077,1079,1084,1317 

402 

RATLP 

A 

407 

305 

BATSAX 

A 

398 

SATfBT 

A 

400 

>«* 

HAH 

U 

2327 

1184 

RDCLK 

A 

501,1843,1704,1898,2132,2602 

1194 

HOC  LX  1 

A 

1203 

2939 

RDYMSG 

A 

665 

ii« 

BE 

U 

1686 

122 

BEAD 

A 

384,388,436,1287,1287 

1286 

BEADC 

A 

1196,1199 

in 

READY 

U 

2344,2349 

in 

BEAL 

U 

484,1686 

in 

BEG 

u 

372 

in 

REGISTER 

u 

462,466,2327 

in 

REGISTERS 

u 

622,845,1023,2353 

414 

RELOAD 

A 

416 

in 

REMAINDER 

u 

861 

in 

REQUEST 

u 

1382 

in 

RESET 

u 

470,582,774,775,887,888,918,926,848,1018,1079,1154, 

1209,1445,1496,1646,1683,1840,1929,1953,1954,2038 

2169,2624,2631 

in 

RESTORE 

u 

1023 

in 

RESULT 

u 

862 

in 

RETURN 

u 

721,731,778,852,863,867,908,913,915,931,940,945,947,955,999,1033,1955 

in 

RISE 

0 

288,290,306,307 

914 

RISE1 

A 

910 

306 

BISEDB 

A 

2127 

in 

RISETIME 

u 

2225,2230.2235,2238 

307 

RISETM 

A 

2128 

906 

RISING 

A 

898,906 

in 

ROM 

D 

487,1309,1311 

2990 

ROMCS 

A 

370 

ROIDIG 

A 

373 

BOMLP 

A 

375 

2943 

ROMMSG 

A 

1311 

in 

ROOT 

U 

723,799 

m 

ROUTINE 

U 

1433 

926 

RST2C0N 

A 

917 

230 

RSTFLG 

A 

417,470 

231 

RSTM5X 

A 

241,620 

916 

RSTT2 

A 

948 

in 

RTC 

U 

1188,1190 

in 

RUN 

U 

622 

in 

RUINING 

U 

663 

in 

S 

u 

1810,1813,1816,1820,1824,1859,1862,1865,1868,2344,2349,2403 

in 

SAMPLES 

0 

860,2485 

in 

SATE 

0 

197,198,248,733,787,794,845,874,1073,1197,1202,1306, 

1379,1408,1587,1991 , 1595, 1599,1603,1807,1611, 1615 
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1585 

SAVEA 

1771 

SAVEB 

2183 

SATED 

870 

SAVEVT 

2940 

SA7MSG 

2662 

SATFAfi 

m 

SEARCH 

«*» 

SEC 

185 

SEC1 

297 

SECOND 

lit 

SECONDS 

lift 

SECS 

»*» 

SEE 

ill 

SEED 

155 

SERIAL 

302 

SERIO 

SET 

2391 

SETALF 

IX 

SEVENTH 

2517 

SFIID 

XI 

SHIFT 

in 

SHIFTS 

IX 

SHOULD 

154 

SITE 

299 

SITE*! 

in 

SIE 

108 

SIZE1 

109 

SIZE2 

110 

SIZE3 

111 

SIZE4 

383 

SLOOP 

in 

SLOPE 

387 

SLP1 

391 

SLP2 

276 

Sll 

277 

SI2 

278 

SI3 

279 

S14 

XI 

SO 

•  X 

SOFT 

in 

SPACE 

IX 

SQ 

787 

SORT 

•  X 

SQUARE 

94 

SRAM 

1619 , 1623 , 1827 , 1629 ,1714.1715, 2486 , 2523.2530 , 2555 
A  1548,1555,1562,1569,1574,1576 

i 

A  1990,1997,2017 

A 

A  2286 

A  621,1715,1933,2173,2655 
0  731 

0  182,545,826,634 , 1093 , 1098 ,1103,1 108,2974 
A  478,1134,1189,1207,1275,1280,1697 
A  266,297.382,387,1212,1519,1591,1599,1607,1615,1623, 

1629 , 1696 , 1739 , 1778 , 1788 ,1798,1806,1984,2190, 2205 
2220,2230,2238 
0  185,1575,1627,1629,2978 
0  1577 

0  468,670,738,770,791,796,1716,1934,2174,2441,2446, 2488 , 2563 
0  588 

A  276,302,516,1884,1911,2961 
A  1877,1884 

0  378,386,390,430,458, 460 , 464 ,634,641, 906 , 938 , 949 , 950 , 
978,982,985,1136,1137,1149.1191,1210,1318,1342,1432 
1699 ,1896,1952,1956,2130, 2490,2536 
A  2388 
0  2198 
A  2513 

0  1095,1100,1105,1143,1200,2331,2351 
0  1078 

0  1520,1527,1740,1985,1989,1996 
A  270,299,513,1783, 1788 , 1883 , 1907 , 2960 
A  1883 
0  1191,1203 
A  1093 

A  826,627,1098 
A  1103 

A 

A  394 

0  539 , 542 , 899 ,906,938, 2482 , 2484 , 2487 , 2520 , 2520 , 2556 , 2597 , 2599 , 2972 , 2973 
A  385 
A  389 

A  1814,1876 
A  1818 
A  1822 
A  1824 

0  1432,1448,1518 
0  1404 
0  737 
D  723,723 
A  723,796 

U  790,794,795,799,859 
A  171,241,379,413,509,2664 
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379 

SRAMD1G 

A 

377 

2944 

3 SAKS G 

A 

1315 

151 

STACK 

A 

315,344 

HI 

START 

U 

313,316,320,327,370,379,395,401,410,428,434,490,912, 

944 , 1075 ,1318,1342,1475,1482,1489 

If* 

STAT 

0 

1084 

Ilf 

STATIC 

U 

379,380,413,487,551,557 

III 

STATISTICAL 

U 

1400 

ill 

STATUS 

D 

205 ,227,640, 982 , 1306 , 2343 , 2348 ,2428 

703 

STCBAB 

A 

700 

in 

STICK 

0 

1140,1144 

in 

STILL 

0 

770 

in 

STOP 

0 

2623 

in 

STORE 

u 

498 , 502 , 5 1 2 , 522 , 526 , 573 , 578 , 580 , 703 , 722 , 74 1 , 87 1 , 995 , 
996,1007,1217,1849, 2253 , 2603 , 2606 , 2616 , 2617 , 2618 
2619,2845 

1110 

STORES) 

A 

1087,1090,1096,1101.1106 

106 

STRAT 

A 

395,401 

949 

STRT2 

A 

912,944 

127 

STTIM 

A 

126 

STTI1C 

A 

in 

SUB 

a 

875,2250 

in 

SUBTRACT 

B 

858,2487 

in 

SUM 

D 

218,373,722,774,862,1071,1071,1072,1072,1074.1953 

in 

summi  «g 

0 

372 

in 

SYSTEM 

a 

315 

152 

SYSTK 

A 

315,346 

in 

T 

0 

912 

136 

Ticm 

A 

582,584,591,2429 

130 

T1LSB 

A 

574 

129 

T1MSB 

A 

573 

in 

T2 

u 

910,911,914,942,943,944,946,948 

204 

T2CMT 

A 

883,954 

137 

T2CMTRL 

A 

583,590,2430 

132 

T2LSB 

A 

579,589 

131 

T2MSB 

A 

578,588 

134 

T3LSB 

A 

581 

133 

T3MSB 

A 

580 

in 

TAB 

U 

732 

in 

TABLE 

U 

664,724,725,726,729,1006,1073,1134,1189,1190,1202.1207 
1217,2374,2481, 2494 , 2499 , 2508 , 2516,2577 , 259 1 

in 

TAKE 

0 

2560 

199 

TEMPT  1 

A 

925,987,988 

200 

TEMPT2 

A 

954,993 

221 

TEI 

A 

2818,2648,2679,2889,2693 

2688 

TEILP 

A 

2682,2690 

in 

TE1S 

U 

781,2979.2981,2983,2985,2987,2989 

227 

TEST 

A 

180,227,289,298,404,408,409,442,443,510,640,640,841, 
663,864.881,906,911,914,926,938,943,946,950,982,1080 
1084,1718, 1773 ,  1778,  1934 ,2174,2653 , 2854 , 2959 

130 


298 

TESTIM 

A 

1872,1882 

t«« 

THE 

0 

180,180,612,788,790,795,1075,1216,2048,2334,2342 

in 

T8EIB 

D 

2002 

in 

THEM 

0 

897,877 

in 

THESE 

0 

468 

in 

THIRD 

0 

2183,2195,2210 

in 

THIS 

0 

438 

in 

THOtJSAIDS 

0 

743 

in 

THRESHOLD 

0 

2525 

in 

TICK 

0 

573,578,580 

in 

TICKS 

0 

572,577 

138 

TIMADDB 

A 

569,2427 

124 

TIMCOIT 

A 

582 

in 

TIME 

0 

290 , 307 ,478,484,501,502.542,1138,1398,1643, 1686 , 1687 , 
1705,2484, 2487 , 2496 , 2556 , 2560 , 2562 , 2602 , 2603 , 2973 

2422 

TIMES 

A 

178,179,204,272,274,300,301,332,332,522,526,569,570, 

575 , 580 ,588,590,872,881,883,926,982,1134,1135,1189 
1196,1207,2428,2429,2653,2654,2962,2963,2964, 2965 

300 

TIMEB1 

A 

985,1793,1798,1886 

301 

TIMES2 

A 

950,1803,1806,1891 

in 

TIMERS 

D 

582 

in 

TIMES 

D 

1203 

2650 

TIMEXT 

A 

2630 

569 

TIMIII 

A 

475 

178 

TIMB1 

» 

521,570,984,1889 

179 

TIMR2 

A 

525,575,585,990,1894 

2439 

TIMSCOM 

A 

2432 

2426 

TIMS OB 

A 

1032,2423 

667 

TLOOP 

A 

672,674,693,721,731,776 

673 

TL00P1 

A 

669 

156 

Tiff  LG  1 

A 

158 

TMFLG2 

A 

157 

TMVAL1 

A 

1888,1916 

159 

TMVAL2 

A 

1893,1919 

153 

TMDM 

A 

1882,1903 

m 

TO 

0 

246,413,473,484,487,551,557,572,577,592,639,681,684, 

887 , 689 ,726,732, 734 ,735,748,756, 769 ,776 ,906 , 1078 
1215,1323,1347,1474,1481,1488,1588,1592,1596,1600,1604, 
1808,1612,1616,1620,1624,1628,1630,1848,1875,2251 
2330,2342,2351,2485,2485,2490,2491,2499,2508,2517,2615,2643 

in 

TOFALLIIG 

0 

938 

1414 

TOGDSP 

A 

1387 

in 

TOP 

0 

1077,1189,1207 

in 

TOTAL 

0 

832 

m 

TS2 

0 

603 

2120 

TB2FID 

A 

2117 

237 

TB2HIGH 

A 

604,909,939,965,2160 

238 

TB2L0M 

A 

806,607,907,941,967,2162,2163,2467,2475 

2109 

TB3FID 

A 

2106 

in 

TBAISFES 

0 

486 
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ill 

TRABSLATIOI 

III 

TRAP 

III 

TR6 

180 

TR01 

162 

TSG2 

161 

TBG2FL 

164 

TSG3 

163 

TBG3FL 

in 

TRIG 

304 

TRIG2 

303 

TRIG3 

in 

TRIGGER 

m 

TRIGGER2 

in 

TRIGGERS 

173 

TRIGR1 

172 

TRIGR1H 

175 

TRIGR2 

174 

TRIGR2H 

177 

TRIGR3 

176 

TRIGR3H 

1479 

TRYB 

1486 

TBYD 

139 

TSTAT 

180 

TSTIIF 

in 

TORI 

in 

TUBBED 

1098 

TWOSEC 

222 

U1IT 

2691 

UBITLP 

in 

UIITS 

m 

UP 

in 

UPDATE 

in 

UPPER 

in 

USEC 

m 

USER 

in 

VAL 

in 

VALID 

in 

VALS 

in 

VALUE 

III 

VALUES 

100 

VARSTR 

206 

VBQOM 

i«« 

VECTOR 

i«« 

1 

0  732,2374 
U  317,318 

0  907,909,939,941,965,967 
A  2124 
A  2125 

A 

A  2126 

A 

0  237,238 
A  2112 
A  2090,2100 

0  173,175,177,281,303,304,527,534,538,2185,2190,2967,2969,2970,2971 
0  283,1994,2200,2205,2210 
D  1987,2195 

A  530,2122,2124,2137,2449,2471 

A 

A  533,2120,2121,2125,2141 
A  603,2159,2461 
A  537,2110,2111,2126,2144 
A  916,2441,2525 
A  1473 
A  1480 
A  2428 

A  509,1881,1900,2123,2481, 2556 , 2595 
0  348 , 848 , 977 , 1036 , 1204 , 1305 , 1450 ,1457,1698,1718,1895, 
2129,2176,2346,2656 
0  2296 
A  1094 

A  2619,2647,2680,2691,2694 
A  2887 

U  767 , 2978 , 2980 , 2982 , 2984 , 2986 , 2988 
0  215,430,634,793,985,1080,1082,1318,1342,1896 
0  1006,1220,2047 
D  696,1143 

D  979,1192,1699,1896,2130 
U  1381 

0  234,305,682,2507,2519,2963,2965,2969,2971,2073,2974,2975 
U  206,207,2446,2613 
0  498 

0  182,183,184,195,201,218,220,286,522,526,539,542,545, 
546,547,570,588,633,838,675,678,681,685,690,722,733 
787,788,795,857,859,1138,1141,1142,1145,1196,1199,1211, 
1212,1953,2002,2496,2518,2524,2530,2531,2534,2534 
2536 , 2588 ,2579,2592, 2850 , 2972 , 2976 
0  486,1216,1404 
A  410,2663 

A  554,2610,2612,2613,2614 
0  327,328,320,330,331,332,333 
0  172,173,174,175,176,177,178,179,180,182,183,184,196, 
198,205,206,207,210,215,216,217,219,223,228,230,231 
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232,233,234,235,236,239,248,248,250,251,252,253, 254 , 

255 ,256,257,258,259,260,261,262,263, 264 , 265 , 266 , 267 
268,269,270,271,272,273,274,275,276,277,278,279,280, 

28 1,282, 283 ,284,285, 286 , 287 , 288 ,289,290,291, 292 , 293 
294 , 295 , 296 , 297 , 298 , 299 , 300 ,301,302, 303 , 304 , 305 , 306 , 
307,345,373,376,381,382, 383 , 384 ,387,388,391, 398 , 402 
403,405,411,417,431,436,437,439,470,492,493,494,495, 
496,497,498,499,502,503,504,505,506,507,510,511,512 
513,514,515,516,517,518,521,522,525,526,527,528,529, 

530 , 533 , 534 ,537,538,539,540,541,542, 543 ,544,545,546 
547,554,555,570,575,565,602,611,620,634,635,636,637, 

639 ,642,646, 673 ,675,678,679, 680 , 682 , 683 , 685 , 686 , 688 

692,696,697,720,727,733,736,738,740,743,745,746,750, 

751,753,754,759,760,762,763,775,799.847,851,853,857 

866 ,871,879,920,963,978, 984 ,990,995,1067,1 070 , 1073 , 

1082,1086,1088,1089,1192,1210,1213,1214,1215,1216 

1217,1288,1337,1339,1380,1382,1384,1386,1396.1398,1400, 

1402,1404,1406,1408,1410,1414,1416,1420,1430,1432 

1434,1443,1444,1447,1450,1452,1457,1466,1470,1472,1476, 

1479,1483,1486,1490,1492,1493,1494,1495,1497,1514 

1515,1517,1519,1521.1523,1525,1527,1529,1532,1543,1545, 

1547 , 1549 , 1552,1554 , 1556 , 1559 , 1561 , 1563,1566 , 1568 

1570,1573,1575,1577,1585,1587,1589,1591,1593,1595,1597, 

1599 , 1601 , 1603 , 1605 , 1607 , 1609 , 16 1 1 , 16 13 , 16 15 , 16 17 

1619,1621,1623, 1625 , 1627 , 1629 . 1657 , 1658 , 1659 ,1660,1661, 

1662,1663,1664, 1665 . 1666 , 1667 , 1668 , 1669 ,1670,1671 

1672 , 1673 , 1674 , 1675 , 1676 , 1677 , 1678 .1679,1680,1681,1682, 

1684 , 1685 , 1686 , 1688 , 1690 , 1692 , 1694 , 1696 , 1707 , 1708 

1709,1710,1711,1712,1734,1735,1737,1739,1741,1743,1746, 

1758 , 1758 , 1760 ,1762,1764,1771, 1773 , 1776 ,1778,1781 

1783,1786,1788,1791,1793,1796,1798,1801,1803,1806,1808, 

1810,1812,1814,1818,1818,1820,1822,1824,1851,1854 

1859,1862,1865,1868,1882,1883,1884,1886,1888,1889,1891. 

1893 , 1894,1903,1904,1905,1906 , 1907,1908,1909,1910 

1911,1912,1913,1914,1915,1916,1917,1918,1919,1920,1921, 

1922,1923,1924,1925,1927,1928,1930,1931,1943,1944 

1946,1948,1950,1954,1958,1977,1978,1981,1984,1987,1989, 

1991,1994,1996,1998,2001,2004,2007,2010,2013,2016 

2020,2045, 2049 , 2052 , 2055 , 2059 , 2062 , 2065 , 2069 , 2072 , 2076 . 

2079,2083,2086,2100,2105,2110,2111,2112,2116,2120 

2121,2122,2124,2125,2126,2127,2126,2137,2138,2140,2141, 

2143,2144,2146,2147,2148,2150,2151,2152,2153,2154 

2155,2156,2157,2158,2166,2167,2168,2170,2171,2183,2185, 

2188,2190,2193,2195,2198,2200,2203,2205,2208,2210 

2213,2215,2218,2220,2223, 2225 , 2228 , 2230 , 2233 , 2235 , 2238 , 

2255 , 2257 , 2258 ,2261,2265, 2267 , 2269 , 2270 , 2285 , 2288 

2296,2298,2299,2308,2310,2311,2313,2314,2316,2327,2328, 

2379 , 2380 , 2382 , 2384 , 2387 ,2389,2391,2414,2431,2440 

2449 , 2450 ,2452,2455,2457,2458,2460, 2463 ,2471, 2472 , 2473 , 

2474 , 2474 , 2477 ,2482,2484,2496,2497, 2500 ,2501, 2507 
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2511,2512,2518,2519, 2520 , 2524 , 2530 , 253 1 , 2536 , 2540 ,2541, 
2542 , 2543 ,2558,2568,2569, 2573 , 2579 , 2585 , 2587 , 2593 
2594,2597,2599,2603,2604,2605,2606,2607,2608,2609,2610, 
26 1 2 , 26 13 , 28 1 4 , 263B , 2640 , 264 1 , 2642 , 2652 , 268 1 , 2683 
2686,2688,2711,2712,2713,2714,2715,2716,2717,2718,2719, 
2720 ,2721, 2722 , 2723 , 2724 , 2725 , 2726 , 2727 , 2728 , 2729 
2730,2731,2732,2733, 2734 ,2735,2736,2737,2738,2739,2740, 
274 1,2742,2743, 2744 , 2745 , 2746 , 2747 , 2748 , 2749 , 2750 
275 1,2752, 2753 , 2754 ,2755,2756, 2757 , 2758 , 2759 . 2760 ,2761, 
2762 , 2783 ,2764,2765, 2766 , 2767 , 2768 , 2769 , 2770 , 277 1 
2772 , 2773 , 2774 , 2775 , 2776 , 2777 , 2778 , 2779 , 2780 ,2781, 2782 , 
2783 , 2784 , 2785 , 2786 , 2787 , 2788 , 2789 , 2790 , 2791 , 2792 
2793 , 2794 , 2795 , 2796 ,2797 , 2798 , 2799 , 2800 , 2801 , 2802 , 2803 , 
2804,2805,2806,2807,2808,2809,2810,2811,2812,2813 
2814,2815,2816,2817,2818,2819,2820,2822,2823,2824,2825, 
2826 , 2827 , 2828 , 2829 , 2830 ,2831, 2832 , 2833 , 2834 , 2835 
2836 , 2837 , 2838 , 2839 , 2840 ,2841, 2842 , 2843 , 2844 , 2845 , 2846 . 
2847 , 2848 , 2849 , 2850 , 2851 , 2852 , 2653 , 2854 , 2855 , 2856 
2857 ,2858,2859, 2860 ,2861, 2862 , 2863 , 2864 , 2865 , 2866 , 2867 , 
2868 , 2869 , 2870 , 2871 , 2872 , 2873 , 2874 , 2875 , 2876 , 2877 
2878 , 2879 , 2880 , 2881 ,2882 , 2883 , 2884 , 2885 , 2886 , 2887 , 2888 , 
2889 , 2890 ,2891, 2892 , 2893 , 2894 , 2895 , 2896 , 2897 , 2898 
2899,2900,2901,2902,2903,2904, 2905 , 2906 . 2907 , 2908 , 2909 . 
2910,2911,2912,2913,2914,2915,2916,2917,2918,2919 
2920,2921,2922, 2923 , 2924 , 2925 , 2926 , 2927 , 2928 , 2929 , 2930 , 
293 1,2959, 2960 ,2961, 2962 , 2963 , 2964 , 2965 , 2966 , 2967 
2969,2970,2971,2972,2973,2974,2975, 2978 ,2990 


If* 

WAIT 

0 

683,693,776 

««• 

WAS 

0 

916,1430,1434,2441 

»«« 

WERE 

0 

468 

III 

WITH 

0 

897,1201,1687,2047 

fll 

WITHIN 

0 

876 

lift 

WORD 

0 

247,373,400,405 

If* 

WORDS 

0 

1135,1474,1481,1488 

2341 

WRDISP 

A 

1323,1347,2333 

123 

WRITE 

A 

383,387 , 398 , 400 ,484,1164, 1323 , 1347 , 1588 , 1592 , 1596 , 

1600 , 1604 , 1608 , 1612 , 1616,1620 , 1624 , 1628 , 1630,2333 

1159 

WRITEC 

A 

1141,1145 

1126 

WRTCLK 

A 

472,484,1701 

1138 

WRTCLK1 

A 

1146 

in 

ZING 

0 

949 

292 

TEAR 

A 

184,257,292,483,547,1587,1591,1855,1686, 2978 , 2988 

190 

YEAR1 

A 

483,1221,1231,1687 

in 

TEARS 

0 

190 

in 

TES 

8 

469,871,771,852,885,869,917,966,968,1016,1385,1717,1935, 

2175,2526,2535,2623 

169 

TMTIH 

A 

in 

ZERO 

D 

372,391,405,439,462,466,736,1152,1476,1483,1490,1577,2650 

in 

0 

966 

•it 

dB 

0 

2225,2230 

in 

■SEC 

D 

2235,2238 
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4.  BEAR  HARDWARE  DESCRIPTION 


4 . 1  Overview 

The  Boom  Event  Analyzer  Recorder  (BEAR)  is  a  software 
controlled  instrument  that  digitizes  the  sound  pressure  level 
present  at  the  BEAR'  microphone  and  analyzes  these  data  using 
programmable  parameters  to  determine  if  the  signal  was  a 
sonic  boom.  The  date  of  an  event  is  retained  in  the 
removable  battery  RAM  modules  that  can  be  later  processed  for 
further  analyses.  The  software  was  written  in  68000  assembler 
language.  The  devices  that  are  being  controlled  are: 

o  16  bit  A/D  converter  being  sampled  at  8  khz. 

o  Key  pad  for  parameter  entry. 

o  Alphanumeric  display  for  parameter  display  and 
error  messages. 

o  Real-time  clock  for  time  and  date  information. 

o  Two  programmable  timers  for  defining  event 
windows. 
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4.2  Parts  List 


ENCLOSURE  CASE 

August  16,  1989 

Designator 

Part  No.,  Description,  Manufacturer 

Quantity 

Zero  Case 

105x,  Zero,  Halliburton  Corp 

1 

Zero  Panel 
Brackets 

ZP  20653  (two  modified  in  house) 

Zero, Hall iburton  Corp 

7 

Connectors 

EGG2B303CNL  Lemo  Connector 

3 

Connector  Dust 
Caps 

RA  2295  Lemo  Caps 

3 

Isolated  BNC 

31-10,  Amphenol 

1 

BNC  Cover 

31-6,  Amphenol 

1 
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BEAR  MODEL  1020  FRONT  PANEL 


August  16,1989 


Designator 

Part  No.,  Description,  Manufacturer 

Quantity 

Adjustable  Grip 
Latch 

27-10-311-20,  Southco  Inc. 

1 

Push  Button 

Switch 

MSPF-101C,  Alco 

1 

Toggle  Switch 

MTF1060,  Alco 

1 

Analog  Meter 

50-281011  NDND,  General  Electric 

1 

Key  Pad 

PTS1-51224-P630,  IEE,  Industrial 

Electronic  Engineer 

1 

Front  Panel 

MFG  -  See  Drawing  SRL  "Front  Panel" 

1 

Battery  Case 

MFG  -  See  Drawing  SRL  "Battery  Case" 

1 
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BEAR  MODEL  1020  DATA  ACQUISITION  BOARD 


August  16,  1989 


Designator 

Part  No.,  Description,  Manufacturer 

Quantity 

Cl, 3, 5, 7, 9, 11, 

013,15,17,19, 

23,25,27,29,32, 

34,35,37,39,41, 

45,47,49,51 

C320C104K5R5CA,  .luf  50  WVDC 

X7R  Ceramic  Capacitor, 

Kemet 

24 

C2, 4, 6, 10, 12, 

14,16,18,20,22, 

24,26,28,30,33, 

36,38,40,42,46, 

48,50,52,54 

T350E106K025AS,  lOuf  25  WVDC 

Tantalum  Capacitor,  Kemet 

24 

C8 

X363UW,  15uf  100  WVDC 

Polypropylene  Capacitor, 

TRW  (American  Shizuki) 

1 

C31 

C330C103K1G5CA,  NPO  10%  100  WVDC 
.OluF  Ceramic  Cap,  Kemet 

1 

C21.53 

203A14  .02uF  14  Pin  Decoupling  Caps 
for  U6  and  U10,  Rogers 

2 

C43 ,44 

C315C102K1G5CA,  NPO  10%  100  WVDC 
.OOluF  Ceramic  Capacitor,  Kemet 

2 

CR1  thru  CR4 

1N5819,  Schottky  Barrier  Diode, 

Motorola 

4 

R1 

RN55E2491F,  2.49K  ohm  l/8w 

1%  25  ppm  Metal  Film  Resistor 

1 

R2 

RN55E2212F,  22. IK  ohm  l/8w 

1%  25  ppm  Meta1  Film  Resistor 

1 

R4 

3266W-1-103 , 

10K  ohm  Potentiometer,  Bourns 

1 

R3,R5 

RN55D1000F,  100  ohm  l/8w 

1%  100  ppm  Metal  Film  Resistor 

2 

R6 

RN55E1542F,  15. 4K  ohm  l/8w 

1%  25  ppm  Metal  Film  Resistor 

1 
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BEAR  MODEL  1020  DATA  ACQUISITION  BOARD 
(continued) 

Designator  Part  No.,  Description,  Manufacturer  Quantity 

R7  3266W-1-102,  IK  ohm  Potentiometer,  Bourns  1 


R8 

R17.R20 

R1S 

R18 

R9.R11 

RI0.R12 

R14 

R13 

R15 

R16 

J5 

J1 

J2 

Jmp  1-4 
Shunt  Plugs 


3266W-1-203,  20K  ohm  Potemtiometer,  Bourns 

RN55D10R0F,  10  ohm  1/8  w 
1%  100  ppm  Metal  Film  Resistor 

RN55D7152F,  71. 5K  1/8  w  1% 

100  ppm  Metal  Film  Resistor 

RN551D1242F,  12. 4K  1/8  w  1% 

100  ppm  Metal  Film  Resistor 

RN55E2211B,  2.21K  l/8w 

.1%  25  ppm  Metal  Film  Resistor 

RN55E1821B,  1.82K  l/8w 
. 1 %  25  ppm  Metal  Film  Resistor 

RN55D1001F  1.0K  l/8w  1%  100  ppm 
Metal  Film  Resistor 

RN55D4702F,  47K  l/8w  1%  100  ppm 
Metal  Film  Resistor 

RN55D22R1F,  22.1  ohm  l/8w  1 % 

100  ppm  Metal  Film  Resistor 

RN55D05R0F,  5  ohm  1/8  w  1% 

100  ppm  Metal  Film  Resistor 

609-2634E,  26  Pin  Ribbon  Cable 

Header,  Ansley  Connector 

(26  pin  cable  fabricated  in  house) 

Straight  Square  4  Pin  Friction 
Lock  Header,  22-11-2042,  Molex 
6373  Series 

4578,  BNC  Female  PC  Mount,  Pomona 

TSW-103-08-GS , 

3  Pin  Jumper  Stakes,  SAMTEC 

CA-02-SJC-B,  2  Pin  Jumper  Plugs, 

SAMTEC 


1 

2 

1 

1 

2 

2 

1 

1 

1 

1 

1 

1 

1 

4 

4 
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Designator 

BEAR  MODEL  1020  DATA  ACQUISITION  BOARD 
(continued) 

Part  No.,  Description,  Manufacturer 

Quantity 

U2 

AD584LH,  Voltage  Reference, 

Analog  Devices 

1 

U4 

678-2K0,  Anti-Aliasing  Filter, 

Frequency  Devices 

1 

U9 

CS5016-JC16,  16  Bit  Analog  to 

Digital  Convertor,  Crystal 

Semiconductor 

1 

U1,U3 

OPA  111  BM,  Op  Amp, 

Burr-8rown 

2 

Ull 

RC4194TK,  Dual  Tracking 

Regulator  TO-66,  Raytheon 

1 

U5,U8 

0PA27EZ,  Op  Amp,  Burr  Brown 

2 

U7 

REF10KM,  Precision  10  Volt 

Reference,  Burr-Brown 

1 

U10 

74HC04N,  High  Speed  CMOS  Hex  Inverter 

1 

U6 

74HC74N,  High  Speed  CMOS  Dual  Flip  Flop 

1 

SI 

840AG11D,  40  pin  Gold  Plated  Contact 

Socket  for  U9,  Augat 

1 

PI 

4  pin  Polarized  Housing  with  locking 

Ramp,  22-01-3047  (cable  fabricated  in 
house),  Molex,  2695  Series 

1 

P2 

31-335,  Crimp  Right  Angle  BNC  Male  Plug 
(cable  fabricated  in  house),  Amphenol 

1 

08-50-0114  Molex  2759  Series 

Crimp  Terminals 

4 

Model  1020  A/D  MultiLayer  P.C.B. 

1 
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BEAR  MODEL  1020  MOTHER  BOARD 


August  16,  1989 


Designator  Part  No.,  Description,  Manufacturer  Quantity 

Circuit  Board  1 

R1.R2  Not  Used 

R3,R4,R19-R21  RCR07G332JS,  3.3K  ohm  1/4  w  5%  carbon,  5 

Allen  Bradley 

R5,R12  RCR07G471JS,  470  ohm  1/4  w  5 %  carbon,  2 

Allen  Bradley 

R6,R7,R9,R24  RCR07G103JS,  10K  ohm  1/4  w  b%  carbon,  4 

Allen  Bradley 

R8,R14,R16-R18  RCR07G102JS,  IK  ohm  1/4  w  5%  carbon,  5 

Allen  Bradley 

R10.R11  RCR07G105JS,  1  Meg  ohm  1/4  w  5%  carbon,  2 

Allen  Bradley 

R13 ,R15 ,R22 ,R23  RCR07G472JS,  4.7K  ohm  1/4  w  5*  carbon,  4 

Allen  Bradley 

R25  5063JD154K0F,  154K  ohm,  1/8  w  1%  150  ppm  Metal  1 

Film  Resistor,  Mepco  Electra 

R26  5063JD20K00F,  20K  ohm,  1/8  w  1%  150  ppm  Metal  1 

Film  Resistor,  Mepco  Electra 

R27  5063JD5M110F,  5.11  Meg,  1/8  w  \%  150  ppm  Metal  1 

Film  Resistor,  Mepco  Electra 

C1-C3,C6,C19,  1C1025U104M050B,  .luF  50WVDC  Ceramic  19 

C22-C33.C36,  Capacitor,  Sprague 

C39-C40 

C4.C5  Not  Used 

C7-C14,C17,C18  T350G156K025AS,  15uF  25WVDC,  Tantalum  10 

Kemet 

C34,C35,C38  T350E106K025AS,  lOuF  25WVDC  Tantalum,  3 

Kemet 

C37.C41  T350A105K025AS,  luF  25WVDC  Tantalum,  2 

Kemet 

C15,C16,C20,C21  Not  Used 
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Designator 

Q1.Q2 

Q3,Q4 

CR1.CR2 

VR1-VR4 

VR5 

HS1-HS4 


BEAR  MODEL  1020  MOTHER  BOARD 
(continued) 

Part  No.,  Description,  Manufacturer 
Not  Used 

VN0104N3,  Power  MosFet,  General  Electric 
Not  Used 

LM7805,  +5  volt  regulator.  Motorola 
Not  Used 

THM62073,  Heat  Sink,  Thermal! oy 


HS5 

Y1 

RP1.RP2 

J1 

P2 

P3 

P4 

P5 

U1-U3.U29 

U4,U22,U42 

U5 

U17.U18 

U6.U14 

U7,U8,U15,U16 

U9.U10 

Ull 


Not  Used 

X0-53B,  16.0  Mega  Hertz,  Dale 

CSC-08-103G,  10K  ohm  Resistor  Pack, 
Dale 

Mol  ex,  4  pin  receptacle,  22-11-2042 

15-31-1026,  Connector,  Molex 

25-0517-90C,  Pin  Line  Collet,  Airies 
or  SS-132-G-2  Socket  Strip  Samtech 

3802-08-016,  LCD,  IEE, 

Industrial  Electronic  Engineer 

609-2634E,  Connector,  Ansley 

MC74HC4017N,  Motorola 

MC74HCC8N,  Motorola 

Not  Used 

MC74HC245N,  Motorola 

HM1-65162-9,  2Kx8  static  RAM,  Harris 

HN27C64G-15,  Hitachi 

32Kx8  Memory  SIP,  SRL 

966,  DC/DC  Convertor,  Analog  Devices 


Quantity 

2 

4 

4 

1 

2 

1 

1 

1 

1 

1 

4 

3 

2 

2 

4 
2 
1 
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Designator 

BEAR  MODEL  1020  MOTHER  BOARD 
(continued) 

Part  No.,  Description,  Manufacturer 

Quanti ty 

U12.U13 

100-036-153,  96  Pin  Connector,  Panduit 

2 

U19 

MC68HCOOOP8,  CMOS  Microprocessor,  Motorola 

1 

U20 

MC74HC27N,  Motorola 

1 

U21 

MC74HC00N,  Motorola 

1 

U23  ,U24 ,U33 

MC74HC32N,  Motorola 

3 

U25 

MC74HC139N,  Motorola 

1 

U26  ,U27 

MC74HC138N ,  Motorola 

2 

U28  ,U39 

MC741IC373N,  Motorola 

2 

U32.U35.U50 

74HC04N ,  Motorola 

3 

U51 

ICL8211CPA,  Voltage  Detector,  Intersil 

1 

U30 

LM555N,  National 

1 

U31 

MC74HC20N,  Motorola 

1 

U34 

MC74HC02N,  Motorola 

1 

U  36 

Not  Used 

U37 

MC74HC147N ,  Motorola 

1 

U38 

MM74C906N ,  National 

1 

U40 

MC6340P,  Motorola 

1 

U41.U43 

MC74HC03N ,  Motorola 

2 

1)44 

MC74HC175N,  Motorola 

1 

U45.U46 

MC74HC74N ,  Motorola 

2 

U47 

MM74C923N ,  National 

1 

U48 

MC6821P,  Motorola 

1 

U49 

RTM3,  Catalyst,  Research  Corp 

1 

Micro  Q  Capacitor 

ul4.02,  Rogers  Corporation 

17 
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Designator 

BEAR  MODEL  1020  MOTHER  BOARD 
(continued) 

Part  No.,  Description,  Manufacturer 

Quantity 

Micro  Q  Capacitor 

ul6.03,  Rogers  Corporation 

5 

Micro  Q  Capacitor 

u20.03,  Rogers  Corporation 

5 

Micro  Q  Capacitor 

u24.07,  Rogers  Corporation 

2 

Micro  Q  Capacitor 

u28.07,  Rogers  Corporation 

5 

Augat  Socket 

564-AG12D 

1 

Augat  Socket 

528-AG12D 

5 

Augat  Socket 

524-AG12D 

2 

Augat  Socket 

540-AG120 

1 
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BEAR  MODEL  1020  MEMORY  MODULES 


August  16,  1989 


Designator 

Part  No.,  Description,  Manufacturer 

Quantity 

Circuit  Board 

3 

J1 

4-102887  Right  Angie  Header  Amp  (36  pin) 

1 

RP1 

CSC10A-01-103G,  10  Pin  SIP  9-10K 

Resistors,  Dale 

1 

U1-U4 

SRM  20256  CIO  256K  Bit  Static  Ram 

SMOS  Systems 

4 

U5 

74HC138,  1:8  Demux,  Motorola 

1 

B1 

B1000  2.8V  Lithium  Iodine  Battery 

Catalyst  Research 

1 

J1 

100-96-459,  96  pin  Wire  Wrap  Connector 
Panduit 

1 

R1 

RCR07C472JS,  4.7K  1/4W  5%  Resistor 

Allen  Bradley 

1 

U1 

DRM2,  Memory  Module 

Catalyst  Research 

1 

Zero  Box 

Z48-80A-2.40BB,  Rectangular  Box  w / 

Nut  Plates,  Zero  Halliburton  Corp 

1 

Cover 

Cover  1/16  x  3"  x  5" 

Jade  Tool 

1 

Micro  Q  Capacitor 

ul4.02,  Rogers  Corporation 

1 

Micro  Q  Capacitor 

u28.07,  Rogers  Corporation 

4 
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BEAR  MODEL  1020  MISCELLANEOUS  HARDWARE 


August  16,  1989 


Designator 

Part  No.,  Description,  Manufacturer 

mmsm 

2-56  x  1/4" 

Flat  Head  Screws  Slotted  (Keyboard  Mount) 

4 

2-56  x  3/8" 

Nylon  Roundhead  Screws  Slotted  (LCD  Mount) 

4 

2-56  x  3/16" 

Nylon  Space  RS  (LCD  Mount)  P/N  4000  HH  Smith 

4 

2-56 

Nylon  Nuts  (LCD  Mount) 

4 

4-40  x  1/2" 

Round  Head  (Memory  Module) 

2 

4-40  x  1/2" 

Flat  Head  Screws  Slotted  (A/D  Panel) 

4 

4-40  x  1/4" 

Pan  Head  Screws  Slotted  (A/D  Panel) 

(Heat  Sinks) (Memory  Module) 

16 

4-40  x  1/4" 

Threaded  Standoff  Nylon  (Memory  Module)  P/N 
4050,  H  H  Smith 

4 

4-40  x  1" 

Threaded  Standoff  (A/D  Panel)  (P/N  46F2317) 

4 

4-40 

Hex  Nut  (Heat  Sinks,  Memory  Module) 

6 

4-40 

Lock  Washer  (Heat  Sinks) 

4 

8-32  x  1/2" 

Pan  Head  (Memory  Module) 

4 

6-32  x  3/4" 

Flat  Head  Screws  Phillips  (Mother  Board 
(Mount) 

15 

6-32  x  5/16" 

Nylon  Spacers  (Mother  Board  Mount)(P/N  4010) 
HH  Smith 

15 

6-32 

Nylon  Nuts  (Mother  Board  Mount) 

15 

10-32  x  1/2" 

Oval  Head  Screws  Slotted  Front  Panel  Mount 

5 

33F1362 

Female  Nylon  Insulated  Disconnect  (small 
battery)  (22-18  gauge) 

6 

31N558 

Ring  Terminal  (large  battery)  (16-14  gauge 

1/4"  stud  size) 

6 

1/4"  x  20  x  3/4" 

Hex  Head  Bolt  (large  battery) 

6 

1/4"  x  20 

Hex  Nut  (large  battery) 

6 
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Designator 

1/4" 

34142 


BEAR  MODEL  1020  MISCELLANEOUS  HARDWARE 
(continued) 

Part  No.,  Description,  Manufacturer  Quantity 

Lock  Washer  (Internal  Star)  (large  battery)  6 

Ring  Terminal  (22-16  gauge)  (meter  leads)  2 
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MODEL  1020  MISCELLANEOUS  OTHER 


August  16,1989 


Designator 

Part  No.,  Description,  Manufacturer 

10"  Microdot  BNC 
Cable 

002B00.10,  PCB 

1 

Microphone 

106B50,  PCB 

1 

25'  Coax  Cable 

RG58  wire,  (Fabricated  in  house) 

1 

BNC  Connector 

(for  coax  cable)  PN  5285,  Crimp  BNC  Male 
Cable  Plug,  Pomona 

2 

10"  Ribbon  Cable 

26  pin  ribbon  cable  w/connectors 

Ansley  flat  cable  p/n  201-26 

1 

26  Pin  Conn. 

Ansley  Connector  p/n  609-2641 

2 

2  wire  16  awg 

5432  (Alpha) 

- 

18  awg  (red)  wire 

A1833-3  (Alpha) 

- 

16  awg  (black) 
wire 

A1834  (Alpha) 

- 

4  awg  Glass 
Sleeving 

P1F200-4 

- 

Shrinkable  Tubing 
(Black) 

FIT221-1/4  (Alpha) 

- 

Shrinkable  Tubing 
(Red) 

FIT221-1/4  (Alpha) 

- 

Shrinkable  Tubing 
(Black) 

FIT221-1/2  (Alpha) 

- 

Shrinkable  Tubing 
(Black) 

FIT221-1/8  (Alpha) 

- 

2  wire  18  awg 

9708  (8eldon) 

Clear  Wire  (small  battery) 

- 

Hinge 

1581A39  Blank  Aluminum  Continuous  Hinge 
McMaster  Carr 

(For  A/D  Door  on  Front  Panel) 

- 

Power  Sonic 

Battery 

PS  1265,  6.5  Amp  (Small  Battery) 

3 

Designator 

MODEL  1020  MISCELLANEOUS  OTHER 
(continued) 

Part  No.,  Description,  Manufacturer 

Quantity 

Johnson  Control 
Battery 

GC  12800-18,  12  Amp  (Large  Battery) 

3 

Molex  Connector 

19-09-2029  Male  Plug 

3 

Molex  Connector 

19-09-1029  Female  Receptacle 

4 

Molex  Terminal 

Pins 

02-09-1104  Female 

6 

Molex  Terminal 

Pins 

02-09-2103  Male 

8 

Lemo  Connector 

FGG2B303CNAD99  Straight  Plug  3  pin  Male 

3 

Molex  Connector 

4  Pin 

22-01-2047  Series  2695 

2 

Molex  Crimp  Pins 

08-50-0114  (Cable  made  in  house) 

8 

Foam  Rubber 

21b  Density  Charcoal  Polyester 

20"  L  x  3i"  W  x  3"  H  Miami  Valley  Gasket 

1 

6-32  x  3/8" 

Pan  Head  Slotted  Screw 

2 

6-32 

Metal  Nut 

2 

#10 

Flat  Washers 

2 

#10 

Lock  Washers 

o 

C 

8-32  x  1" 

Pan  Head  Slotted  Screw 

4 
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4 . 3  Drawings 


The  following  are  the  electronic  circuitry  schematics 
for  the  BEAR  systems.  Full  scale  schematics  are  available 
from  : 

Systems  Research  Laboratories 
2800  Indian  Ripple  Road 
Dayton,  Ohio  45440-3696 

Telephone  (513)426-6000 
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Figure  28.  BEAR  CPU,  Reset  and  Interrupt  Circuitry  Diagram 


151 


Figure  29.  BEAR  Clock  and  Miscellaneous  Logic  Diagram 
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FILE  "0EAR_CLK.O4 
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Figure  31.  BEAR  EPROM's  1 


Diagram 
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MOTHER  board 


Figure  33.  BEAR  Battery  RAM  and  RAT  Memory  Diagram 
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Figure  35.  BEAR  BBRAM  Power  On/Off  Circuitry  Diagram 
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Figure  37.  BEAR  ADC  Port  Circuit  Diagram 
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Figure  38.  BEAR  Liquid  Crystal  Display  Circuit  Diagram 
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Figure  40.  BEAR  Real  Time  Clock  Circuit  Diagram 


Figure  41.  BEAR  Power  Supply  Circuit  Diagram 
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POW  _3UP . 04 


Figure  42.  BEAR  Low  Battery  Indicator  Circuit  Diagram 
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4.4  BEAR  Calibration  Guide 
BEAR  A/D  CARD  SET-UP  PROCEDURES 

Refer  to  the  "BEAR  data  Acquisition  Circuit  Schematic" 
for  making  these  adjustments.  The  order  in  which  the  offset 
adjustments  are  to  be  made  is  as  follows: 

1.  A/D  Convert  S55016  (U9) 

2.  A/D  Buffer  Amp  OPA27EZ  (U5) 

3.  Anti-Aliasing  Filter  678-2K0  (U4) 

4.  Gain  Block  op  Amp  OPA-111  (U3) 

Prior  to  making  adjustments: 

Turn  the  BEAR  unit  on  and  enter  CALIBRATION  MODE  #2  by 
entering  "*"  "C"  "2"  on  the  keypad.  Allow  a  3  minute 
stabilization  period  before  any  checks  or  offset  adjustments 
are  made.  The  test  points  and  adjustments  ar  located  and  are 
clearly  marked  on  the  A/D  card  accessible  through  the  front 
panel  hinged  door. 

CRYSTAL  SEMICONDUCTOR  CS5016  16  BIT  A/D 
Operational  check: 

1.  With  the  BEAR  unit  in  CALIBRATION  MODE  #2,  the 
display  will  show  the  A/D  output  as  a  hex  value. 

2.  Short  the  A/D  input  to  ground  by  placing  the  jumper 
plug  at  JMP  4  over  the  middle  and  GROUND  (silkscreened  "G" 
designator)  stakes. 

3.  The  front  panel  display  should  read  between  7FFF  and 

8000. 

4.  If  the  display  reading  is  outside  the  7FFF-8000 
range,  the  A/D  section  is  not  operating  correctly  and  needs 
to  be  repaired. 

5.  Reconnect  the  A/D  input  by  reversing  JMP  4  jumper 

plug. 

BURR  BROWN  OPA27EZ  A/D  BUFFER  AMP 
Operational  check: 

1.  Short  the  buffer  Amp  input  to  ground  by  placing  a 
jumper  plug  at  JMP  3  between  the  middle  and  GROUND  stakes. 

2.  The  front  panel  display  should  read  between  7FFF  and 

8000. 

3.  If  the  display  reading  is  outside  the  7FFF  and  8000 
range,  the  A/D  buffer  Amp  is  not  operating  correctly  and 
needs  to  be  repaired. 
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4.  Reconnect  the  A/D  Buffer  Amp  input  by  reversing  JMP 
3  jumper  plug. 

FREQUENCY  DEVICES  678-2K0  ANTI-ALIASING  FILTER 
Filter  offset  adjustment: 

1.  Short  the  filter  input  to  ground  by  placing  a  jumper 
plug  at  JMP  2  between  the  middle  and  GROUND  stakes. 

2.  Adjust  the  filter  2 OK  ohm  offset  pot  (R8)  to  obtain 
a  front  panel  display  reading  that  toggles  between  7FFF  and 
8000. 


3.  Reconnect  the  filter  input  by  reversing  JMP  2  jumper 

plug . 

BURR  BROWN  OPA-111  GAIN  BLOCK  AMPLIFIER 


O PA- 111  offset  adjustment: 


1. 

at  JMP  1 


Short  the  signal  input  to  ground  by  placing  a  jumper 
between  the  middle  and  GROUND  stakes. 


2.  Allow  the  A/C  output  reading  to  settle  due  to  the 
charging  of  the  15uF  D.C.  blocking  capacitor. 

3.  Adjust  the  OPA-111  offset  adjustment  pot  R4  to 
obtain  a  front  panel  as  close  as  possible  to  7FFF  to  8000. 


4.  Reconnect  the  signal  input  by  reversing  JMP  1  jumper 

plug. 


5.  Connect  a  PCB  model  106M  or  106B  microphone  to  the 
BNC  connector  on  the  front  of  the  BEAR  unit.  Insure  that  a 
jumper  plug  is  installed  at  JMP  1  to  connect  the  excitation 
voltage  to  the  microphone.  Place  the  microphone  on  a  piece 
of  foam  and  insert  the  microphone  into  the  pistonphone 
calibrator  (B&K  type  4220  or  equivalant)  and  to  assure  not  to 
vibrate  the  microphone  for  the  remaining  adjustments. 


6.  Allow  the  A/D  output  reading  to  settle  due  to  the 
charging  of  the  15uF  D.C  blocking  capacitor. 


7.  Repeat  adjusting  the  OPA-111  offset  adjustment  pot 
R4  to  obtain  a  display  reading  as  close  as  possible  to  7FFF 
or  8000. 
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O PA— 111  GAIN  ADJUSTMENT 


1.  Enter  the  BEAR  CA1IBRATI0N  MODE  #1  by  entering 

"C"  "1"  which  calculates  a  sound  pressure  level  (SPL)  reading 
and  displays  it  in  dB. 

2.  Leave  the  microphone  in  the  pistonphone  calibrator 
laying  on  the  foam  and  turn  the  calibrator  on. 

3.  Adjust  the  O PA-111  gain  pot  R7  to  obtain  a  display 
reading  of  124.00  dB. 

4.  The  microphone,  used  for  the  OPA-111  ofset  and  gain 
adjustments  for  a  particular  BEAR  unit,  must  stay  with  that 
unit  for  accurate  measurements. 

5.  After  the  calibration  procedure  is  completed,  close 
and  secure  the  hinged  door  and  the  unit  is  ready  for  data 
acquisition. 
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00  NOT  CARES  -  =  AS  DECOOED  BY  TARGET  DEVICE 


4.5  BEAR  Address  Map 


(those  that  contain  "do  not  cares") 
Spare  #2  is  a  synchronous  address  block 


4.6  BEAR  Voltage  to  Sound  Pressure  Level  Conversion 

The  BEAR  systems  are  set  up  with  the  lowest  A/D  count 
set  equal  to  75.0  dB  overpressure  with  the  normal  20 
micropascal  reference.  This  makes  the  BEAR's  full  A/D  count 
to  be  over  76  Pounds  per  Square  Foot  (PSF)  and  over  165  dB 
overpressure . 

BEAR  SYSTEM  VALUES 


A/D  COUNT  DB 

1  -  75.0 

2  -  81.0 

3  -  84.5 

4  -  87 . 0 

5  -  89 . 0 

6  -  90.6 

7  -  9  i  .  9 

8  -  93 . 1 

9  -  94  .  1 

10  -  95.0 

11  -  95.8 

12  -  96.6 

13  97.3 

14  97.9 

15  98.5 

16  -  59.1 

17  -  99.6 

18  - 100.1 

19 - 100.6 

20  - lOx .  0 

21  - 101.4 

22  - 101.8 

23  -  102.2 

24  -  102.6 

25  -  103.0 

26  -  103.3 

27  -  103.6 

28  -  103.9 

29  -  104.2 

30  -  104.5 

31  - 104.8 

32  -  105.1 

33  - 105.4 

34  -  105.6 

35  - 105.9 

36  -  106.1 

37  - 106.4 

38  -  106.6 

39  - 106.8 

40  -  107.0 


PSF  A/D  VOLTAGE 

0.002  -  0.000305 

0.005  -  0.000610 

0.007  -  0.000916 

0.009  -  0.001221 

0.012  -  0.001526 

0.014  -  0.001831 

0.016  -  0.002136 

0.019  -  0.002441 

0.021  -  0.002747 

0.023  -  0.003052 

0.026  -  0.003357 

0.028  -  0.003662 

0.031  -  0.003967 

0.033  -  0.004273 

0.035  -  0.004578 

0.038  -  0.004883 

0.040  -  0.005188 

0.042  -  0.005493 

0.045  -  0.005799 

0.047  -  0.006104 

0.049  -  0.006409 

0.052  -  0.006714 

0.054  -  0.007019 

0.056  -  0.007324 

0.059  -  0.007630 

0.061  -  0.007935 

0.063  -  0.008240 

0.066  -  0.008545 

0.068  -  0.008850 

0.070  -  0.009156 

0.073  -  0.009461 

0.075  -  0.009766 

0.078  -  0.010071 

0.080  -  0.010376 

0.082  -  0.010681 

0.085  -  0.010987 

0.087  -  0.011292 

0.089  -  0.011597 

0.092  -  0.011902 

0.094  -  0.012207 
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BEAR  SYSTEM  VALUES 


dB 

105.0 
106.0 
107.0 
108.0 
109.0 
110.0 
111.0 
112.0 
113.0 
114.0 
115.0 
116.0 
117.0 
118.0 
119.0 
120.0 
121.0 
122.0 
123.0 
124.0 
125.0 
126.0 
127.0 
128.0 
129.0 
130.0 
131.0 
132.0 
133 . 0 
134.0 
135.0 
136.0 
137.0 
138.0 
139.0 
140.0 
141.0 
142.0 
143.0 
144.0 
145.0 
146.0 
147.0 
148.0 
149.0 
150.0 


PSF 

0.074 

0.083 

0.094 

0.105 

0.118 

0.132 

0.148 

0.166 

0.187 

0.209 

0.235 

0.264 

0.296 

0.332 

0.372 

0.418 

0.469 

0.526 

0.590 

0.662 

0.743 

0.833 

0.935 

1.049 

1. 177 
1.321 
1.482 
1.663 
1.866 
2 . 094 
2 . 349 
2.636 
2.957 
3.318 
3.723 

4 . 177 
4 . 687 
5.259 
5.900 
6.620 
7.428 
8.334 
9.351 

10.492 

11.773 

13.209 


A/D  VOLTAGE 

a/d  cou: 

0.009651  - 

-  32 

0.010828  - 

-  35 

0.012150  - 

-  40 

0.013632  - 

-  45 

0.015295  - 

-  50 

0.017162  - 

-  56 

0.019256  - 

-  63 

0.021605  - 

-  71 

0.024242  - 

-  79 

0.027200  - 

-  89 

0.030519  - 

-  100 

0.034242  - 

-  112 

0.038421  - 

-  126 

0.043109  - 

-  141 

0.048369  - 

-  158 

0.054270  - 

-  178 

0.060892  - 

-  200 

0.068322  - 

-  224 

0.076659  - 

-  251 

0.086013  - 

-  282 

0.096508  - 

-  316 

0.108284  - 

-  355 

0.121496  - 

-  398 

0.136321  - 

-  447 

0.152955  - 

-  501 

0.171618  - 

-  562 

0.192559  - 

-  631 

0.216055  - 

-  708 

0.242417  - 

-  794 

0.271997  - 

-  891 

0.305185  - 

-  1,000 

0.342423  - 

-  1,122 

0.384205  - 

-  1,259 

0.431086  - 

-  1,413 

0.483686  - 

-  1,585 

0.542705  - 

-  1,778 

0.608924  - 

-  1,995 

0.683224  - 

-  2,239 

0.766590  - 

-  2,512 

0.860129  - 

-  2,818 

0.965080  - 

-  3,162 

1.082838  - 

-  3,548 

1.214964  - 

-  3,981 

1.363212  - 

-  4,467 

1.529549  - 

-  5,012 

1.716182  - 

-  5,623 
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BEAR  SYSTEM  VALUES 


dB  psf 

151.0 - 14.821  - 

152.0  -  16.629  - 

153.0  -  18.658  - 

154.0  -  20.935  - 

155.0  -  23.489  - 

156.0  -  26.356  - 

157.0  -  29.572  - 

158.0  -  33.180  -■ 

159.0  -  37.228  -■ 

160.0  -  41.771  -■ 

161.0  -  46.868  -- 

162.0  -  52.586  — 

3.63.0  -  59.003  — 

164.0  -  66.202  -• 

165.0  -  74.280  -- 

165.3  -  76.970  -- 


A/D  VOLTAGE  A/D  COUNT 

1.925588  -  6,310 

2 . 160546  -  7,079 

2.424172  -  7  943 

2.719965  -  8, '913 

3.051852  -  10,000 

3.424234  -  11,220 

3.842053  -  12,589 

4.310854  -  14,125 

4.836859  -  15,849 

5.427045  -  17,783 

6.089243  -  19,953 

6.832245  - -  22,387 

7.665907  — — -  25,119 

8.601284  -  28,184 

9.650798  - —  31,623 

10.000000  -  32,768 
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